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INTRODUCTION
The common Canada goose  ( B ra n ta  c a n a d e n s is ) i s  known th ro u g h o u t  
N o rth  A m erica a s  one o f  th e  b i g g e s t ,  w a r i e s t ,  and m ost d e s i r a b l e  o f  game 
b i r d s .  W herever c o n c e n tr a t io n s  o f  g e e se  o c c u r  d u r in g  th e  w a te r fo w l h u n t­
in g  s e a so n  th e y  a r e  s u b je c te d  to  heavy  sh o o tin g  p r e s s u r e .  P ro p e r  m anage­
m ent o f  su ch  a  p o p u la r  game s p e c ie s  r e q u i r e s  a  know ledge o f  th e  dynam ics 
o f  goose  p o p u la t io n s  in c lu d in g  b re e d in g  b io lo g y ,  p r o d u c t i v i t y  l e v e l s ,  mor­
t a l i t y  f a c t o r s ,  l o n g e v i ty ,  and re s p o n se  to  human p r e s s u r e s .
Canada g e e se  a r e  m ig ra to ry  o v e r  m ost o f  t h e i r  ra n g e  i n  N o rth  
A m erica , and  f o r  t h i s  re a so n  a re  d i f f i c u l t  s u b j e c t s  f o r  p o p u la t io n  and man­
agem ent s t u d i e s .  Hanson and S m ith  (1950) made an  e x te n s iv e  s u rv e y  o f  th e  
M is s i s s ip p i  Flyw ay g oose  p o p u la t io n  ( B ra n ta  c a n a d e n s is  i n t e r i o r ) from  th e  
b re e d in g  g rounds i n  th e  Hudson Bay R egion t o  th e  w in te r in g  g ro u n d s i n  th e  
lo w e r M is s i s s ip p i  V a l le y .  On th e  b a s i s  o f  band  r e t u r n s ,  d a ta  from  H orse­
shoe  Lake R efuge i n  I l l i n o i s ,  and  o th e r  in fo rm a tio n  th e s e  a u th o r s  w ere a b le  
to  e s t im a te  th e  a v e ra g e  a n n u a l p r o d u c t i v i t y  and m o r t a l i t y  o f  th e  p o p u la t io n  
b u t  n o t  w i th  th e  a c c u ra c y  and c o n f id e n c e  d e s i r a b l e  f o r  i n t e n s i v e  m anagem ent.
Ebccept f o r  s m a ll  p o p u la t io n s  o f  I n t e r i o r  Canada G eese ( B ra n ta  
c a n a d e n s is  i n t e r i o r ) o f  re fu g e  o r i g i n  in  M ich igan  (Jo h n so n , 19U?) and i n  
I l l i n o i s  (K o ssack , 1 9 5 0 ) , t h e  G re a t  B a s in  Canada Goose ( B ra n ta  c a n a d e n s is  
m o f f i t t i ) i s  th e  o n ly  s u b s p e c ie s  o f  th e  Canada goose  t h a t  b re e d s  w i th in  th e  
c o n t i n e n t a l  U n ite d  S t a t e s .  The b re e d in g  ran g e  o f  th e  G re a t  B a s in  goose  
( A ld r ic h ,  19U6) in c lu d e s  th e  G re a t  P la in s  and  G re a t  B a s in  r e g io n s  w e s t  t o  
e a s t e r n  Oregon and  W a sh in g to n , e a s t  t o  th e  D a k o ta s , s o u th  t o  G re a t  S a l t  
Lake and  n o r th e a s t e r n  C a l i f o r n i a ,  and n o r th  to  s o u th e rn  B r i t i s h  Colum bia 
and th e  s o u th e rn  p r a i r i e  p ro v in c e s  o f  C anada.
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PoptG -ations o f  G re a t  B a s in  Geese b re e d  i n  l o c a l l y  r e s t r i c t e d  
a re a s  w i th in  t h i s  ran g e  and may be  r e s i d e n t  i n  th e  v i c i n i t y  o f  th e  b re e d ­
in g  g rounds d u r in g  m ost o f  th e  y e a r .  They a r e  t h e r e f o r e  e x c e l l e n t  s u b je c t s  
f o r  p r o d u c t i v i t y ,  p o p u la t io n ,  and  management s t u d i e s ,  and  many su ch  s tu d ­
i e s  have  b een  made i n  th e  w e s te rn  U n ite d  S t a t e s .  S tu d ie s  o f  n e s t in g  and 
p r o d u c t i v i t y  have been  made i n  U tah (W illia m s  and  M a r s h a l l ,  1937 , 1 9 3 8 ), 
i n  C a l i f o r n ia  (Dow,19U3i N a y lo r , 19$3; M i l l e r  and C o l l i n s ,  1953; N a y lo r  and 
H unt, 1 9 5 k ) , and  i n  Wyoming (C ra ig h e a d  and  C ra ig h e a d , 19L9) .  Band r e tu r n s  
have  y ie ld e d  some d a ta  on p o p u la t io n  tu r n o v e r  i n  U tah  ( E ld e r ,  19U7; Van den  
A kker and  W ilso n , 19U 9), and  J e w e tt  (19U9) h as e s t im a te d  th e  b re e d in g  pop­
u l a t i o n  o f  th e  P a c i f i c  N o rth w e s t. Yocom (1952) r e p o r t e d  on th e  s u c c e s s  o f  
te c h n iq u e s  u se d  t o  i n c r e a s e  goose n e s t in g  i n  e a s t e r n  W ash in g to n , and  W i l l ­
iam s and S o o te r  (19U0) r e p o r t e d  on h a b i t a t  r e q u ire m e n ts  o f  g e e se  on r e f ­
u g es i n  U tah  and O regon .
The Canada g e e se  w hich  b re e d  i n  th e  F la th e a d  V a lle y  o f  M ontana 
a r e  u s u a l ly  y e a r - ro u n d  r e s i d e n t s  i n  th e  a r e a .  The p r e s e n t  s tu d y  was d e ­
s ig n e d  a s  an a r e a  s tu d y  o f  t h i s  l o c a l  p o p u la t io n  o v e r  a  c o n s e c u t iv e  e i g h t ­
een-m onth  p e r io d .  The m a jo r o b j e c t iv e s  o f  th e  s tu d y  w e re :
1 .  To d e te rm in e  th e  s t a t u s  o f  th e  F la th e a d  V a lle y  Goose 
p o p u la t io n  th ro u g h  q u a n t i t a t i v e  m easurem ent o f  th e  
p o p u la t io n ,  p r o d u c t i v i t y ,  a n d ,m o r t a l i ty .
2 .  To d e te rm in e  and e v a lu a te  th o s e  f a c t o r s  w hich  con^ 
t r o l  o r  a f f e c t  p r o d u c t i v i t y  and m o r t a l i t y .
3 .  On th e  b a s i s  o f  t h i s  in f o r m a t io n ,  t o  make s u g g e s t ­
io n s  f o r  e f f e c t i v e  management o f  th e  p o p u la t io n .
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The s tu d y  was begun  i n  F e b ru a ry  o f  1953 and ended  i n  June  o f  
195k# The g e e se  w ere th u s  fo llo w e d  d u r in g  two b re e d in g  s e a s o n s ,  one h u n t­
in g  s e a so n  and  one w in t e r .  The i n v e s t i g a t o r  was i n  t h e  f i e l d  f u l l  tim e  
d u r in g  th e  s p r in g  and f a l l  o f  1953 and  p a r t  t im e  d u r in g  th e  summer o f  1953 
and t h e  s p r in g  o f  195k# O c c a s io n a l c e n su s e s  and  o b s e r v a t io n  w ere made d u r^  
in g  t h e  w in te r s  o f  1952-1953 and  1953-195k .
A v a r i e t y  o f  m ethods w ere  u se d  i n  c a r r y in g  o u t th e  s tu d y *  T hese 
w i l l  be  d is c u s s e d  i n  r e l a t i o n  t o  each  p h a se  o f  th e  s tu d y .
THE STUDY AREA
The s tu d y  a r e a  in c lu d e d  F la th e a d  L ake , th e  lo w e r F la th e a d  V a l le y  
s o u th  o f  F la th e a d  L ake , and  The F la th e a d  R iv e r  from  th e  p o i n t  w here i t  
l e a v e s  th e  la k e  a t  P o iso n  to  th e  p o in t  w here i t  jo in s  t h e  C la rk  F o rk  R iv e r  
a t  P a r a d is e  (F ig u re  1 )*
F la th e a d  Lake i s  an  o l ig o t r o p h ia  l a k e  o f  g l a c i a l  o r i g i n • The 
la k e  i s  28 m ile s  lo n g  from  n o r th  to  s o u th  and a v e ra g e s  a b o u t e ig h t  m ile s  
i n  w id th .  The i s l a n d s  w hich  o c c u r  i n  th e  s o u th  and w e s t  p o r t io n s  o f  th e  
l a k e ,  a s  w e l l  a s  m ost o f  th e  e a s t  and w e s t  s h o re s  o f  th e  l a k e ,  a r e  c h a r a c ­
te r iz e d  b y  a  ro c k y  wooded s h o r e l in e .  P o iso n  Bay, an a r e a  o f  a b o u t tw e n ty  
sq u a re  m ile s  a t  th e  s o u th  end o f  th e  l a k e ,  i s  more sh a llo w  th a n  th e  m ain  
p a r t  o f  th e  l a k e ,  and much o f  th e  s h o r e l in e  c o n s i s t s  o f  m arshy  a r e a s ,  mud­
f l a t s  and  a g r i c u l t u r a l  l a n d .  A s i m i l a r  sh a llo w  m arshy  a r e a  i s  l o c a te d  a t  
t h e  n o r th  end  o f  th e  la k e  a ro u n d  th e  d e l t a  o f  th e  F la th e a d  R iv e r  w here i t  
e n t e r s  th e  l a k e  from  th e  n o r t h .  Open a g r i c u l t u r a l  la n d s  and s h a l lo w  b ay s  
a r e  a l s o  fo und  a round  much o f  B ig Arm Bay on th e  w e s t  s i d e  o f  t h e  l a k e .
The l e v e l  o f  F la th e a d  Lake i s  c o n t r o l l e d  a t  K err Dam, a  su b ­
s t a t i o n  o f  th e  M ontana Power Comapny, on th e  F la th e a d  R iv e r  two m ile s  s o u th  
o f  P o is o n . A maximum f l u c t u a t i o n  o f  t e n  f e e t  i n  l e v e l  o c c u rs  b e tw een  h ig h  
w a te r  d u r in g  mid-summ er and low  w a te r  i n  l a t e  w in te r  and  e a r l y  s p r in g .  The 
change i n  w a te r  l e v e l  i s  m ost n o t ic e a b le  i n  t h e  sh a llo w  a re a s  a t  th e  n o r th  
and  s o u th  ends o f  th e  l a k e  w here e x te n s iv e  a r e a s  o f  f l a t s  and  m arsh es a r e  
d ry  d u r in g  much o f  th e  y e a r  (O c to b e r  t o  M ay).
The lo w e r F la th e a d  V a lle y  e x te n d s  tw e n ty - f iv e  m ile s  s o u th  o f  F l a t ­
head  Lake and  i s  a  b ro a d  g l a c i a t e d  v a l l e y  b o rd e re d  on th e  e a s t  b y  th e
h
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i l  Area In c lu d e d  in  t h e  q tn d y
F ig u re  1# l o c a t i o n  o f  t h e  S tu d y  Area^
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M iss io n  Range and on t h e  w est by  th e  F la th e a d  R iv e r  and  a  s e r i e s  o f  f o o t ­
h i l l s .  The v a l l e y  i s  i n t e n s i v e l y  farm ed  and c o n ta in s  f o u r  i r r i g a t i o n  
r e s e r v o i r s  o p e ra te d  b y  th e  U n ite d  S t a t e s  B ureau  o f  R e c la m a tio n . N in ep ip e  
and  P ab lo  R e s e rv o ir s ^  w i th  s u r ro u n d in g  la n d  a r e a s ,  a r e  m a in ta in e d  a s  U. S . 
F is h  and  W i ld l i f e  S e rv ic e  m ig ra to ry  b i r d  r e f u g e s .  K ick in g  H orse R e s e rv o ir  
and  Crow C reek  R e s e rv o ir  a r e  n o t  r e fu g e  a r e a s .  The l e v e l  o f  a l l  t h e s e  
r e s e r v o i r s  i s  h ig h  I n  e a r l y  summer, b u t  becomes v e ry  low  by f a l l  a n d  r e ­
m ains low  u n t i l  l a t e  s p r in g .
The F la th e a d  R iv e r ,  a f t e r  l e a v in g  th e  la k e  a t  P o is o n , w inds i n  a  
s o u th e r ly  d i r e c t i o n  f o r  t h i r t y  m i l e s .  At D ixon t h e  r i v e r  t u r n s  w e s t ,  a n d  
a t  P a r a d i s e ,  t h i r t y  m ile s  w e st o f  D ixon , j o i n s  t h e  C la rk  F o rk  o f  t h e  C ol­
um b ia . A long p a r t  o f  i t s  c o u rs e  th e  r i v e r  i s  b o rd e re d  by  ro c k  c l i f f s  and  
s t e e p  c la y  b a n k s . I n  o th e r  a r e a s  th e  r i v e r  b ro a d e n s , fo rm in g  num erous i s ­
la n d s  and  c h a n n e ls .  At D ixon an  o ld  oxbow o f  t h e  r i v e r  fo rm s a n  e x te n s iv e  
m a rsh , and  i n  s e v e r a l  p la c e s  s m a l le r  oxbow s lo u g h s  and  s in k  h o le s  a d jo in  
t h e  r i v e r .  Iftich o f  t h e  b o tto m lan d  b o rd e r in g  t h e  r i v e r  i s  u t i l i z e d  f o r  
a g r i c u l t u r e .  The r i v e r  f lo w  i s  c o n t r o l le d  a t  K e rr  Dam. Heavy r e l e a s e s  o f  
w a te r  from  F la th e a d  Lake o c c u r  d u r in g  l a t e  May a n d  e a r l y  Ju n e  an d  u s u a l ly  
r e s u l t  i n  f lo o d in g  o f  many o f  t h e  i s l a n d s  and  b o tto m lan d  meadows.
A few  l o c a l  a r e a s  W iich  n e ig h b o r  th e  s tu d y  a r e a  a n d  w hich  may be 
r e l a t e d  t o  th e  F la th e a d  V a l le y  g o o se  p o p u la t io n  w ere n o t  in c lu d e d  i n  th e  
s tu d y  b e c a u se  o f  t h e  l i m i t a t i o n s  o f  tim e  and  p e r s o n n e l .  The F la th e a d  
R iv e r  n o r th  o f  F la th e a d  Lake an d  Swan Lake a  few  m ile s  e a s t  o f  F la th e a d  
Lake a r e  known t o  be u sed  by  b re e d in g  g e e s e . O th e r  s m a ll  la k e s  t o  th e  
n o r th  and w e st o f  F la th e a d  Lake may b e  u se d  t o  some e x te n t  a s  r e s t i n g  a r e a s .
The economy o f  t h e  F la th e a d  V a lle y  i s  b a se d  c h i e f l y  on a g r i c u l -
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t u r e  and  on th e  r e c r e a t io n  and t o u r i s t  i n d u s t r i e s .  The g e e se  and  o th e r  
w a te r fo w l a r e  an  im p o r ta n t  a s s e t  t o  th e  r e c r e a t i o n a l  i n t e r e s t s * i n  t h e  
a r e a  b e c a u se  o f  th e  l a r g e  num ber o f  h u n te r s  w h ich  th e y  a t t r a c t  t o  t h e  r e g ­
io n  each  f a l l #  The g e e se  som etim es cau se  damage t o  a g r i c u l t u r e  when l a r g e  
num bers o f  them  c o n c e n tr a te  t o  f e e d  on p a s tu r e s  o r  w in t e r  w h ea t f i e l d s #
Human a c t i v i t i e s  i n  th e  s tu d y  a r e a  have  a f f e c t e d  th e  g oose  pop­
u l a t i o n  a d v e r s e ly  b y  e n c ro a c h in g  on n e s t in g  a re a s  and  b r o o d - r e a r in g  a r e a s  
and  c r e a t in g  u n s ta b le  w a te r  l e v e l s .  A t th e  same tim e  a g r i c u l t u r e  h as  
g r e a t l y  augm ented th e  fo o d  su p p ly  o f  th e  g e e s e ,  and th e  c r e a t i o n  o f  a r t i ­
f i c i a l  r e s e r v o i r s  and  r e fu g e s  h as  p ro v id e d  d e s i r a b l e  r e s t i n g  and f e e d in g  
a r e a s .  Q u a n t i t a t iv e  in fo rm a tio n  on th e  goose  p o p u la t io n  and i t s  i n t e r ­
a c t io n  w ith  human a c t i v i t i e s  i n  th e  a r e a  s h o u ld  s e rv e  a s  a  b a s i s  f o r  
sound  management#
SPRING AND SUMMER PHASE- 
THE BREEDING SEASON AND FACTORS AFFECTING PRODUCTIVITY
The B re ed in g  P o p u la t io n  
D e te rm in a tio n  o f  th e  b re e d in g  p o p u la t io n  i n  th e  s tu d y  a r e a s  w as 
made b y  a  c o m b in a tio n  o f  a e r i a l  and  g round  c en su s  te c h n iq u e s *
On th e  l a k e ,  f r e q u e n t  c o u n ts  w ere  made from  th e  l a n d  i n  t h e  v i c ­
i n i t y  o f  th e  r e s t i n g  and fe e d in g  a re a s  a ro u n d  P o iso n  Bay, Big Arm B ay, and 
th e  n o r th  end o f  t h e  l a k e . ( F ig u re  2 ) .  In  c o n ju n c t io n  w ith  th e  n e s t in g  
s t u d i e s  c o u n ts  w ere a l s o  made around  th e  n e s t in g  i s l a n d s  from  a  b o a t  and  
from  th e  i s l a n d s  th e m s e lv e s . Knowledge o f  th e  b e h a v io r  o f  th e  g e e s e  and 
o f  th e  num ber o f  n e s t s  i n  th e  a r e a  was n e c e s s a ry  i n  o r d e r  t o  d e te rm in e  
th e  t o t a l  num ber o f  g e e se  and th e  p r o p o r t io n  o f  th e s e  w h ich  w ere  a c t u a l l y  
b re e d in g *
The b re e d in g  p o p u la t io n  on th e  r e s e r v o i r s  was d e te rm in e d  th ro u g h  
g ro u n d  c o u n ts  com bined w ith  n e s t in g  cen su ses*  The r i v e r  was ru n  by  b o a t  
t h r e e  t im e s  d u r in g  th e  1953 b re e d in g  se a so n  and  f o u r  t im e s  d u r in g  th e  195U 
b re e d in g  seaso n *  The b re e d in g  p o p u la t io n  was d e te rm in e d  th ro u g h  n e s t  
c o u n ts  an d  c o u n ts  o f  p a i r s  and  o t h e r  g e ese  a lo n g  th e  r iv e r *
A e r ia l  c o u n ts  o f  th e  e n t i r e  s tu d y  a r e a  w ere made t h r e e  t im e s  d u r­
in g  th e  1953 b re e d in g  se a so n  and once d u r in g  th e  195U b re e d in g  s e a s o n .
The a e r i a l  c o u n ts  w ere  u s e f u l  i n  l o c a t i n g  f l o c k s  o f  n o n -b re e d in g  b i r d s *  i n  
ch ec k in g  g ro u n d  c o u n ts  o f  th e s e  f l o c k s ,  and o b ta in in g  an o v e r a l l  p i c t u r e  
o f  th e  d i s t r i b u t i o n  o f  t h e  g eese*  A e r ia l  c o u n ts  i n  th e m se lv e s  d id  n o t  
g iv e  an  a c c u ra te  p i c t u r e  o f  th e  num ber o f  b re e d in g  g e e se  in  t h e  s tu d y  a re a , 
C ounts o f  p a i r s  on th e  n e s t in g  g ro u n d s d u r in g  th e  p e r io d  o f  t e r r i t o r i a l
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d e fe n s e  had  t o  be m o d if ie d  b y  know ledge o f  th e  num bers o f  n e s t s  i n  th e  
a r e a ,  a s  many young n o n -b re e d in g  p a i r s  f r e q u e n te d  th e  n e s t in g  a re a s  d u r­
in g  t h e  b re e d in g  s e a s o n . B ecause o f  t h e  d en se  c o v e r  on m ost o f  th e  n e s t ­
in g  i s l a n d s ,  la y in g  and in c u b a t in g  g e ese  c o u ld  n o t  e a s i l y  be  l o c a t e d  from  
th e  a i r #
The num bers o f  b re e d in g  and  n o n -b re e d in g  g e ese  i n  th e  s tu d y  a re a  
d u r in g  th e  19?3 and  195k b r e e d in g  s e a so n s  i s  shown i n  T ab le  1 .
TABLE 1
NUMBER OF BREEDING AND NON-BREEDING GEESE 
IN THE STUDY AREA DURING 19$3 AND 195U BREEDING SEASONS
1953 195U
Area Breeding
Geese
Non­
breeding
Geese
Total
Geese
Breeding
Geese
Non­
breeding
Geese
Total
Geese
Flathead Lake 300 190 520 298 U90 788
Flathead River 58 162 220 120 125 2U5
Ninepipe Refuge 12 U8 60 m 30 UU
Totals for Area Uoo Uoo 800 U32 6U5 1077
I n  1953 th e  r a t i o  o f  b re e d in g  t o  n o n ^ b re e d in g  g e e se  w as 
a p p ro x im a te ly  one t o  o n e . A p r o p o r t io n  o f  50 p e r  c e n t  b re e d in g  b i r d s  i s  
b e l ie v e d  to  be  u n u s u a l ly  h ig h  f o r  a  g oose  p o p u la t io n .  E ld e r  (19U7) 
s t a t e s  t h a t  s in c e  m ost g e e se  do n o t  b re e d  u n t i l  t h e i r  t h i r d  y e a r  o f  l i f e ,  
n o t  more th a n  25 p e r  c e n t  o f  th e  p o p u la t io n  can be  e x p e c te d  to  be  b i o l ­
o g i c a l l y  p r o d u c t iv e  a t  any  one tim e#  The low  r a t io :  o f  young n o n -b re e d ­
in g  b i r d s  i n  1953 c o u ld  b e  th e  r e s u l t  o f  low  p r o d u c t i v i t y  i n  th e  p re v io u s  
two b re e d in g  s e a s o n s ,  o f  h ig h  m o r t a l i t y  o f  young b i r d s  d u r in g  t h e  h u n tin g
n
s e a s o n , o r  o f  m ig ra t io n  o f  young b i r d s  o u t o f  th e  s tu d y  a re a*  The l a t t e r  
p o s s i b i l i t y  i s  s t r o n g ly  s u g g e s te d  by  d a ta  o b ta in e d  i n  from  r e t r a p s
o f  b an d ed  geese*  T here  i s  a ls o  a  p o s s i b i l i t y  t h a t  more o f  th e  g e e se  
b r e e d  a t  two y e a r s  o f  age th a n  i s  g e n e r a l ly  su p p o sed . Hanson and  Sm ith  
( 1 9 5 0 ) s t a t e  t h a t  **if th e  p re s e n c e  o f  an open o v id u c t  i s  a  s ig n  o f  s e x ­
u a l  m a tu r i ty  o r  an  i n d i c a t i o n  t h a t  eggs have b een  p ro d u ce d , d a ta  from  
H orseshoe  Lake i n d i c a t e  t h a t  i n  t h e  w i ld  p r a c t i c a l l y  a l l  fe m a le s  a r e  p ro ­
d u c t iv e  a t  2 y e a r s  o f  a g e . " In  19^h b re e d in g  b i r d s  made up a b o u t U0*2 
p e r  c e n t  o f  t h e  t o t a l  p o p u la t io n .  The h ig h e r  r a t i o  o f  n o n -b re e d in g  
g e e se  i n  19^h p o s s ib ly  r e f l e c t s  th e  h ig h  p r o d u c t i v i t y  i n  th e  1953 b re e d ­
in g  s e a s o n  and t h e  p re s e n c e  o f  th e  p re v io u s  year*  s young i n  th e  a rea*
N e s tin g  S tu d ie s
M ethods -  D uring  b o th  y e a r s  o f  th e  s tu d y  a s  many n e s t s  a s  p o s ­
s i b l e  w ere lo c a te d  i n  th e  s tu d y  a r e a .  S in c e  m ost o f  th e  n e s t s  w ere con­
c e n t r a t e d  on i s l a n d s  i n  th e  l a k e  o r  r i v e r  i t  was p o s s ib le  to  l o c a te  p r a c ­
t i c a l l y  a l l  o f  them* Some n e s t s  w ere lo c a te d  e a r l y  i n  th e  n e s t in g  c y c le  
d u r in g  t e r r i t o r i a l  d e fe n s e  o r  d u r in g  la y in g *  A n e s t  was n o t  a s s ig n e d  a 
num ber u n t i l  a t  l e a s t  one egg was fo u n d  i n  i t ,  a s  p a i r s  o f te n  sco o p ed  o u t 
s e v e r a l  n e s t in g  h o llo w s b e fo r e  s e t t l i n g  on a  f i n a l  s i t e *  H ollow s w ere  
a l s o  made b y  n o n -b re e d in g  p a i r s  w hich  w en t th ro u g h  th e  m o tions o f  t e r r i ­
t o r i a l  b e h a v io r  and n e s t  s i t e  se le c tio n  b u t  d id  n o t  p ro d u ce  eggs* D uring  
l a y i n g ,  eggs w ere  c o v e re d  w ith  th e  d u f f  o r  v e g e t a t i o n  i n  w hich  th e  n e s t  
was b u i l t  and w ere  n o t  e a s i l y  s e e n .  M ost o f  th e  n e s t s  w ere l o c a te d  d u r­
in g  in c u b a t io n  when fe m a le s  f lu s h e d  from  th e  n e s t  a t  a  s h o r t  d i s t a n c e ,  and 
am ple down made th e  n e s t s  co n sp icu o u s  even  when th e  eggs w ere c o v e re d  and  
l e f t *  A few  n e s t s  w ere  n o t  l o c a te d  u n t i l  a f t e r  t h e  young h ad  h a tc h e d  o r  
t h e  n e s t  had  b een  d e s t ro y e d  o r  abandoned*
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When n e s t s  w ith  eggs w ere l o c a t e d ,  th e y  w ere num bered and p l o t ­
t e d  oh o u t l i n e  maps o f  th e  n e s t in g  a re a s*  D e ta i le d  d e s c r ip t io n s  o f  n e s t  
s i t e s  w ere  re c o rd e d  to  a id  i n  r e lo c a t in g  n e s t s  a s  w e l l  a s  t o  com pile  
d a ta  on h a b i t a t  p re fe re n c e *  In  1953 n e s t s  w ere m arked w ith  o i l e d  c a rd ­
b o a rd  t a g s .  I n  195k perm anen t num bered aluminum ta g s  w ere p la c e d  a t  th e  
n e s t  s i t e s .
Most o f  th e  n e s t s  w ere  v i s i t e d  a t  l e a s t  t h r e e  t im e s  d u r in g  th e  
n e s t in g  s e a s o n . In  1953 n e s t s  on th e  B ird  I s la n d s  in  th e  la k e  w ere  v i s ­
i t e d  s i x  t im e s .  W here p o s s ib le  v i s i t s  t o  n e s t in g  i s l a n d s  w ere  made o n ly  
i n  p l e a s a n t  w e a th e r ,  and th e  tim e  on th e  i s l a n d s  was k e p t a t  a  minimum i n  
o r d e r  to  d i s t u r b  th e  b i r d s  a s  l i t t l e  a s  p o s s ib l e .  F i e ld  d a ta  on b e h a v io r  
o f  a d u l t s ,  c o n d i t io n  o f  n e s t ,  c lu t c h  s i z e ,  p r e d a t io n ,  and  h a tc h  w ere r e ­
c o rd e d  on th e  n e s t  l o c a t i o n  maps and l a t e r  w ere t r a n s f e r r e d  to  in d iv id u a l  
n e s t  h i s t o r y  f o m s .
In  a  few a re a s  w here n e s t s  w ere i n a c c e s s ib l e ,  su ch  as  th e  n o r th  
d e l t a  and th e  D ixon M arsh , th e  number o f  n e s t s  was d e te rm in e d  th ro u g h  ob­
s e r v a t io n s  o f  th e  b e h a v io r  o f  p a i r s  i n  t h e  a r e a  and a e r i a l  r e c o n n a is a n c e .
N e s tin g  D a te s . E a r ly  n e s t in g  a c t i v i t y  began on th e  i s l a n d s  o f
th e  l a k e  and r i v e r  i n  F e b ru a ry  o f  b o th  y e a r s .  A few p a i r s  o f  g e e se  w ere
se e n  on th e  i s l a n d s  i n  th e  la k e  a s  e a r l y  as J a n u a ry . By th e  end o f  Feb­
r u a r y  many p a i r s  w ere sp en d in g  th e  n ig h t  and  p a r t  o f  each  day  on th e  i s ­
l a n d s ,  and  some w ere  d e fe n d in g  t e r r i t o r y  and  sco o p in g  o u t n e s t in g  h o llo w s .
In  1953 th e  f i r s t  eggs w ere l a i d  a b o u t M arch 1 0 th .  L ay ing  r o s e
t o  a  p e ak  M arch 2$-28  and  d w in d led  t o  n o th in g  by  th e  l a s t  week i n  A p r i l .
I n  195k th e  f i r s t  eggs w ere  l a i d  ab o u t March 1 5 , b u t  la y in g  was i n t e r ­
r u p te d  b y  a  b l i z z a r d  and  p e r io d  o f  v e ry  c o ld  w e a th e r  from  March 2 7 -3 0 .
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P ro b a b ly  b e c a u se  o f  t h i s  c o ld  s p e l l ,  t h e r e  was no d i s t i n c t  peak  o f  la y in g  
b u t  r a t h e r  a  low peak  b e fo r e  t h e  March 27 b l i z z a r d  and  a slow  r i s e  and  f a l l  
d u r in g  th e  f i r s t  two weeks o f  A p r il*  Some la y in g  c o n tin u e d  th ro u g h o u t 
A p r i l  and  i n to  th e  f i r s t  week o f  May*
The no rm al in c u b a t io n  p e r io d  f o r  w ild  Canada g e e se  i s  a b o u t 28 
days* I n  1953 h a tc h in g  d a te s  ex te n d ed  from  A p r i l  1$ to  May 2 5 , w ith  th e  
p e ak  o f  t h e  h a tc h  o c c u r r in g  A p r i l  2h-27« The 1953 h a tc h  fo llo w e d  a p a t ­
t e r n  s i m i l a r  t o  t h e  l a y in g ,  w i th  a low peak  d u r in g  th e  l a s t  week o f  A p r i l  
and a slow  r i s e  and f a l l  d u r in g  th e  f i r s t  two weeks o f  May. The f i r s t  g o s­
l i n g s  h a tc h e d  ab o u t A p r i l  20 i n  195L and th e  l a s t  ab o u t May 25*
The e f f e c t  o f  th e  l a t e  March b l i z z a r d  on th e  195U n e s t in g  d a te s  
and t h e  o b s e r v a t io n s  c i t e d  below  in d ic a t e d  t h a t  w e a th e r  h as  a  m arked e f ­
f e c t  on n e s t in g  b e h a v io r*  In  195k , n e s t in g  d a te s  on th e  W est S hore  I s ­
la n d s  a v e ra g e d  a  week o r  two e a r l i e r  th a n  n e s t in g  d a te s  on th e  B ird  I s ­
l a n d s ,  w hich  a re  n e a r  t h e  e a s t  sh o re  and i n  th e  shadow o f  th e  M iss io n  
M oun ta ins d u r in g  p a r t  o f  each  day  i n  e a r l y  sp r in g *  On th e  B ird  I s l a n d s  
e a r l y  n e s t s  w ere  fo u n d  on th e  so u th  and  w e s t sh o re s  o f th e  i s l a n d s ,  w h ile  
m ost o f  th e  n e s t s  on th e  n o r th  and  e a s t  s h o re s  w ere  a week o r  two l a t e r *  
N e s tin g  a c t i v i t y  on N in e p ip e  R efuge d id  n o t  b e g in  u n t i l  l a t e  March a f t e r  
i c e  had  m e lte d  from  th e  r e s e r v o i r .
L o c a tio n  and C o n s tru c tio n  o f  N e s ts . T ab le  2 i n d i c a t e s  th e  d i s ­
t r i b u t i o n  o f  n e s t s  i n  t h e  m a jo r  segm en ts o f  t h e  s tu d y  a r e a  d u r in g  th e  tw o 
y e a r s  o f  th e  s tu d y *  I t  w i l l  be n o te d  t h a t  n e s t in g  on th e  la k e  d e c re a s e d  
som ewhat i n  195k , w h ile  n e s t in g  on th e  r i v e r  a p p a r e n t ly  in c r e a s e d  by  100 
p e r  cen t*  Some o f  th e  i n c r e a s e  on t h e  r i v e r  may be  due t o  more th o ro u g h  
c o v e ra g e  i n  195k , b u t  m ost o f  i t  i s  b e l i e v e d  t o  be  a  r e a l . i n c r e a s e  i n  th e
1 t h i s  a r e a .
lU
TABLE 2
DISTRIBUTION OF NESTS IN STUDY AREA
A rea 1953 195U
B ird  I s l a n d s 78 65
N arrow s-C at Bay 35 32
W est S ho re  I s l a n d s 59 65
N o rth  and  S o u th  Ends 12 11
T o ta l  N e s ts  on Lake iQh 173
'T o ta l  N e s ts  on R iv e r 3h 70
T o ta l  N e s ts  on R efuge 7 11
T o ta l  N e s ts  i n  A rea 225 25U
The d i s t r i b u t i o n  o f  t h e  U79 n e s t s  lo c a te d  i n  th e  two y e a r s  o f  
th e  s tu d y  a c c o rd in g  t o  h a b i t a t  i s  shown i n  T ab le  3* O ver 9 0  p e r  c e n t  o f  
t h e  n e s t s  w ere  on i s l a n d s ,  a  h a b i t a t  p r e f e r e n c e  o f  n e s t in g  g e e se  t h a t  i s  
m en tio n ed  f r e q u e n t ly  i n  th e  l i t e r a t u r e .  N e s ts  on th e  m a in lan d  w ere  a l l  
on i s o l a t e d  p e n in s u la s ,  c la y  c l i f f s ,  o r  i n  t r e e s .  A few  m u sk ra t h o u ses  
w ere u se d  in  th e  m arsh a r e a s ,  b u t  t h i s  ty p e  o f  h a b i t a t  i s  n o t  im p o r ta n t  
i n  t h e  a r e a .
TABLE 3
DISTRIBUTION OF NESTS BY HABITAT
O sp rey  o r  C l i f f s  o r  M arshes 
_____________________ I s l a n d s  Heron N e s ts  P e n in s u la s  M uskrat House T o ta l
F la th e a d  Lake 338 12 3 U 357
F la th e a d  R iv e r  80  12 5 7 lOU
Ninepipe Refuge______  iL __________ 0____________ U  0_______18
T o ta ls  U32 2U 12 11 hl9
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PLATE I
Nesting Islands, Flathead River
Nesting Islands, Flathead Lake
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A l l  o f  t h e  n e s t in g  i s l a n d s  i n  th e  l a k e  have ro c k y  s h o r e l in e s ,  
o f t e n  w ith  s te e p  b l u f f s  and  le d g e s  b u i ld in g  up to  an e le v a t io n  o f  20 to  
50 f e e t  above la k e  l e v e l  a t  th e  c e n te r  o f  th e  i s l a n d .  A ll  o f  th e s e  i s ­
l a n d s ,  e x c e p t t h r e e  w hich  have been  b u rn ed  o v e r  i n  r e c e n t  y e a r s ,  a r e  
h e a v i ly  wooded w ith  v e g e ta t io n  c h a r a c t e r i s t i c  o f  th e  D ouglas F ir -P o n d -  
e ro s a  P in e  zone i n  w e s te rn  M ontana. M ajor p l a n t  s p e c ie s  on th e  i s l a n d s  
in c lu d e  P in u s  p o n d e ro sa ,  P se u d o tsu g a  t a x i f o l i a ,  J u n ip e ru s  sco p u lo ru m , 
P opu lu s t r e m u lo id e s  ̂ A lnus t e n u i f o l i a , E laeag n u s c a n a d e n s is . S a l ix  s p . .  
P runus d e m issa ,  A m elanch ier a l n i f o l i a , S ym phoricarpos r i v u l a r i s , 
P h i la d e lp h u s  l e w i s i i ,  H o lo d isc u s  d i s c o l o r , P h y so ca rp u s  m a lv a c e a u s ,
Com ug s t o l o n i f e r a & R ibes l a c u s t r e , R ib es  cereum , Rubus s p . , Rosa s p . , 
B e rb e r is  r e p e n s ,  A rc to s ta p h y lo s  u v a - u r s i , L o n ic e ra  u t a h e n s i s . C lem atis  
C olum biana, B a ls am orrh iz  a s a g i t t a t e , Lomatium montanum, E& ythronium  
g r a n d if lo ru m , A gropyron s p ic a tu m , Bromus te c to ru m , F e s tu c a  s c a b r e l l a , 
F e s tu c a  I d a h o e n s i s , e t c .
V e g e ta tio n  on t h e  b u rn ed  o v e r  i s l a n d s  c o n s i s t s  o f  th e  same 
s p e c ie s  w i th  th e  a d d i t i o n  o f  E p ilo b iu m  a n g u s t i f o l iu m ,  and w ith  t h e  
sh ru b b y  g e n e ra  ( R ib e s ,  H o lo d is c u s ,  R ubus,  e t c . )  p re d o m in a tin g . The m aj­
o r i t y  o f  t h e  i s l a n d s  i n  t h e  r i v e r  a r e  o n ly  1 t o  5 f e e t  above w a te r  l e v e l  
and  a re  c o v e re d  w ith  a  dense  r i v e r  b o tto m  v e g e ta t io n  c o n s i s t in g  l a r g e l y  
o f  C ornus s t o l o n i f e r a , A lnus t e n u i f o l i a , J u n ip e ru s  sc o p u lo ru m , P o p u lu s 
t r e m u lo id e s ,  P . t r i c h o c a r p a , and s p e c ie s  o f  R o sa , R ubus, and S a l i x .
N e s tin g  on some o f  t h e  i s l a n d s  in  th e  la k e  was a lm o s t c o lo n ia l ,  
N e s tin g  d e n s i ty  v a r i e d  i n v e r s e l y  w ith  th e  s i z e  o f  t h e  i s l a n d  a s  shown i n  
T ab le  U* No d a ta  on a c re a g e  o f  th e  i s l a n d s  i n  t h e  r i v e r  was a v a i l a b l e ,  
b u t  t h e  in v e r s e  r e l a t i o n s h i p  be tw een  s i z e  o f  i s l a n d  and n e s t in g  d e n s i ty
h a t  a r e a .
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TABLE h
NESTING DENSITY AS RELATED TO SIZE OF ISLANDS ON FLATHEAD LAKE
A creage  C la s s  Nim ber o f  T o ta l  T o ta l  N e s ts  Ave* No. o f
o f  I s l a n d  I s la n d s  A creage (A ve. o f  2 y r s . )  N e s ts  p e r  A cre
. 5 - 2  a c re s  5 5 .2 2  35 6 .7
2 -  5 .5  a c r e s  k 1 8 .1 2  50 2 .7 7
20-30  a c r e s  h 1 0 5 .8  5U .5 1
The ty p e  o f  n e s t in g  c o v e r ch o sen  by  th e  g e ese  on th e  i s l a n d s  
v a r i e d  from  open  b l u f f s  a t  th e  w a te r* s  edge to  d e n se  woods more th a n  100 
y a rd s  from  w a te r .  The m a jo r i ty  o f  n e s t s  w ere on open s i t e s  w ith  some view  
o f  su r ro u n d in g  t e r r i t o r y  and e a sy  a c c e s s  t o  th e  w a te r .  T h is  i s  th e  ty p e  
o f  s i t e  t h a t  i s  r e p e a te d ly  m en tio n ed  i n  th e  l i t e r a t u r e  a s  b e in g  p r e f e r r e d  
b y  n e s t in g  g e e s e .  No r e f e r e n c e s  a r e  made i n  t h e  l i t e r a t u r e  to  g e e se  
n e s t in g  i n  d en se  c o v e r ,  b u t  on th e  i s l a n d s  o f  th e  la k e  a  s u r p r i s i n g  num ber 
o f  n e s t s  ( a p p ro x im a te ly  25  p e r  c e n t )  w ere fo u n d  s i t u a t e d  i n  dense  woods 
o r  u n d e r heavy  b ru sh  c o v e r .  M ost o f  th e s e  n e s t s  had  no view  o f  s u r ro u n d ­
in g  t e r r i t o r y  o r  o f  th e  w a te r ,  and o f t e n  an in c u b a tin g  goose  c o u ld  le a v e  
th e  n e s t  o n ly  by s t r u g g l in g  th ro u g h  b ru s h ,  t a k in g  o f f  s t r a i g h t  up in to  th e  
a i r ,  o r  w a lk in g  s e v e r a l  f e e t  u n d e r th e  b ru sh  b e fo r e  ta k in g  f l i g h t .  On th e  
i s l a n d s  o f  th e  la k e  m ost o f  th e  n e s t s  w ere  a l s o  w i th in  30 f e e t  o f  th e  
w a te r ,  b u t  many w ere fo u n d  100 to  300 f e e t  from  th e  w a t e r 's  e d g e . N es t 
s i t e s  on th e  r i v e r  w ere  m o s tly  w i th in  a  few  f e e t  o f  th e  w a te r  an d  t y p i c ­
a l l y  w ere s i t u a t e d  u n d e r  j u n ip e r ,  r e d  o z i e r ,  o r  w illo w  c lu m p s. Very few 
n e s t s  w ere i n  d en se  c o v e r .
On N in e p ip e  R efuge w a te r  l e v e l s  a re  low d u r in g  w in te r  an d  s p r in g ,  
i n c r e a s in g  to  a  maximum i n  e a r l y  Summer. In  1953 th e  w a te r  l e v e l  o f  th e
18
r e s e r v o i r  was h ig h  enough d u r in g  th e  n e s t in g  p e r io d  so t h a t  some o f  th e  
a r t i f i c i a l l y  c o n s t r u c te d  n e s t in g  i s l a n d s  w ere  u s e d . V e g e ta tio n  on th e s e  
i s l a n d s  c o n s i s t e d  o f  g r a s s ,  w eed s , and a few  sm a ll  c o tto n w o o d s . O nly  th o s e  
i s l a n d s  w h ich  w ere c o m p le te ly  o r  a lm o s t c o m p le te ly  su rro u n d e d  by  w a te r  w ere 
u s e d . The w a te r  l e v e l  was v e ry  low  d u r in g  t h e  195U n e s t in g  se a s o n  and t h e  
a r t i f i c i a l  i s l a n d s  w ere  su rro u n d e d  by  d ry  f l a t s .  A few  u n s u c c e s s fu l  n e s t ­
in g  a t te m p ts  w ere  made on th e s e  i s l a n d s ,  b u t  e v e n tu a l ly  a l l  p a i r s  d e s e r te d  
th e s e  s i t e s  t o  n e s t  on ex p o sed  mud b a r s  w hich  w ere su rro u n d e d  by w a te r .
The o n ly  v e g e ta t io n  on th e s e  b a r s  was a  mat o f  dead  a q u a t ic  p l a n t s .
A l a r g e  num ber o f  n e s t  s i t e s  a re  r e u s e d  i n  s u c c e s s iv e  y e a r s .
D a ta  from  th e  la k e  show t h a t  U8 o f  t h e  n e s t  s i t e s  u se d  i n  19^h w ere  th e  
e x a c t  s i t e s  u se d  i n  1953* An a d d i t i o n a l  30 o f  th e  n e s t s  w ere w i th in  25 
f e e t  o f  t h e  p re v io u s  y e a r 's  s i t e s .  Thus 76 , o r  U5 p e r  c e n t  o f  th e  195L 
n e s t s  on th e  la k e  w ere on th e  same s i t e  o r  w i th in  25 f e e t  o f  th e  same 
s i t e s  u se d  i n  1953# Some s i t e s  have been  u se d  f o r  a number o f  y e a r s ,  as  
i n d i c a t e d  by  th e  f a c t  t h a t  th e  n e s t  i s  b u i l t  up w i th  an a c c u m u la tio n  o f  
s e v e r a l  in c h e s  o f  p u lv e r iz e d  d u f f  and  o ld  b i t s  o f  egg s h e l l .  Some n e s t s  
on th e  r i v e r  w ere  a ls o  a t  a p p ro x im a te ly  th e  same s i t e s  as th o s e  o f  th e  
p re v io u s  y e a r ,  b u t  b e c a u se  many o f  th e s e  n e s t s  a r e  f lo o d e d  a t  th e  end o f  
t h e  b re e d in g  s e a s o n  each  y e a r ,  e x a c t  in fo rm a tio n  on re u s e  o f  o ld  n e s t  
s i t e s  was n o t  o b ta in e d .
M a te r ia l s  u se d  i n  n e s t  c o n s t r u c t io n  w ere o b ta in e d  from  th e  im­
m e d ia te  v i c i n i t y  o f  t h e  n e s t .  N e s ts  on i s l a n d s  i n  th e  la k e  w ere  m ost com­
m only b u i l t  up w ith  tw ig s ,  p in e  n e e d le s ,  p in e  c o n e s , and d u f f .  W here th e  
s u r ro u n d in g  v e g e ta t io n  c o n s i s t e d  o f  b e a r b e r r y ,  g r a s s ,  o r  w eeds, g e e se  
made u se  o f  th e s e  m a t e r i a l s .  Down was u s u a l ly  added  a f t e r  in c u b a t io n
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PLATE II
Nest on Open Rocks with Scant Down
Nest in Woods with Ample Down
20.
b e g a n . I n  some n e s t s  th e  down l i n i n g  rem a in ed  s c a n ty  th ro u g h o u t in c u b ­
a t i o n ,  w h ile  i n  o th e r s  a  t h ic k  m at o f  down was ad d ed . ( P l a t e  I I )
N e s tin g  S u c c e s s .  The f a t e  o f  n e s t s  d u r in g  th e  two y e a r s  o f  th e  
s tu d y  i s  shown i n  T ab le  $ .
TABLE 5
FATE OF NESTS IN 1953 AND 195U
F la th e a d F la th e a d N in e p ip e T o ta ls  f o r
Lake R iv e r R efuge A rea
1953 195k 1953 l? 5 k 1953 195k
T o ta l  N e s ts 18k 173 3k 70 7 11 225 25k
N e s ts -F a te  
Unknown
23 11 3 19 0 0 26 30
N e s ts -F a te
Known
161 162 31 51 7 11 199 22k
S u c c e s s fu l
N e s ts
115 82 2k 27 6 6 lk 5 115
U nsuccess­
f u l  N e s ts
k6 80 7 2k 1 5 5k 109
% o f  Known- 
f a t  e N e s ts  
S u c c e s s f u l
7 1 .5 5 0 .7 7 7 .5 5 2 .9 8 5 .6 5 k .6 7 3 .0 5 1 .0
I n  o r d e r  t o  u n d e rs ta n d  th e  lo w e r  n e s t in g  s u c c e s s  i n  195U i t  
i s  n e c e s s a ry  to  exam ine th e  c a u se s  o f  n e s t in g  f a i l u r e .
T a b le  6 i n d i c a t e s  t h a t  i n  1953 ab o u t U2 p e r  c e n t  o f  t h e  n e s t in g  
f a i l u r e s  w ere a t t r i b u t e d  p o s i t i v e l y  t o  d e s e r t i o n ,  and i n  195U a b o u t 35 
p e r  c e n t  w ere a t t r i b u t e d  to  d e s e r t i o n .  The num ber o f  n e s t in g  f a i l u r e s  
c a u se d  b y  d e s e r t i o n  was p ro b a b ly  h ig h e r  th a n  th e s e  f i g u r e s  i n d i c a t e ,  a s  
much o f  th e  p r e d a t io n  o c c u r r e d  o n ly  a f t e r  t h e  n e s t s  had  a l r e a d y  b een  d e ­
s e r t e d .  The a p p a r e n t ly  lo w e r r a t e  o f  d e s e r t i o n  i n  195k i s  p ro b a b ly  due
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t o  th e  f a c t  t h a t  many n e s t s  w ere  v i s i t e d  l e s s  f r e q u e n t ly  th a n  i n  1953> and 
d e s e r t i o n  was n o t  d e te c te d  b e fo r e  p r e d a t io n  to o k  p l a c e .
TABLE 6 
CAUSES OF NESTING FAILURE
F la th e a d
Lake
1953
F la th e a d  N in e p ip e  T o ta ls  f o r
R iv e r  R efuge  A rea
1953 I 9 5 I4. 1953  ■ 1 ^  1 9 5 3 ~ l9 5 It
No. o f  Xftisuc- 
c e s s f u l  N e s ts  
w i th  D a ta
N e s ts  D eserted-* 
No D e s t r u c t io n
N e s ts  D e s e r te d -  
P a r t l y  D e s tro y e d  
(P r e d a t io n )
N e s ts  T o ta l l y
D e s tro y e d
(P r e d a t io n )
U6 80
18  23
13  6
15 5 1
2k
13
5U 109
22 37
15
17 62
I n  a l l  c a s e s  t h e  c h a r a c t e r i s t i c s  o f  t h e  i n d iv i d u a l  g e e se  seem ed 
t o  be  t h e  m ost im p o r ta n t  f a c t o r  in v o lv e d  i n  d e s e r t i o n .  Some g e e se  w ere 
t o l e r a n t  o f  a  g r e a t  d e a l  o f  d is tu rb a n c e ^  w h ile  o th e r s  d e s e r t e d  when t h e r e  
was v e ry  l i t t l e  d i s tu r b a n c e  b y  hum ans, p r e d a t o r s ,  o r  o t h e r  g e e s e .
The p re s e n c e  o f  hum ans, e s p e c i a l l y  o v e r  e x te n d e d  p e r io d s  o f  t im e ,  
b ro u g h t ab o u t c o n s id e r a b le  d e s e r t i o n .  The p e r io d i c  v i s i t s  o f  th e  i n v e s t ­
i g a t o r s  may have c a u se d  d e s e r t i o n  i n  a  few  i n s t a n c e s ,  b u t  i n  th e  g r e a t  m aj­
o r i t y  o f  c a s e s  th e  g e e se  r e tu r n e d  t o  t h e i r  n e s t s  i f  th e y  w ere n o t  k e p t  o f f  
lo n g  enough t o  c a u se  c h i l l i n g  o f  th e  eggs*  D e s e r t io n  was more l i k e l y  to  
o c c u r  i f  t h e  g e e se  w ere  d i s tu r b e d  b e fo r e  in c u b a t io n  had  begun* Two c a s e s  
o f  human d i s tu r b a n c e  o v e r  a  p e r io d  o f  t im e  c a u s in g  e x te n s iv e  d e s e r t i o n  w ere
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o b se rv e d  on i s l a n d s  in  t h e  lak e *  In  1953 two p e o p le  w ere  l i v i n g  i n  a  
c a b in  on M e l i ta  I s l a n d  d u r in g  th e  n e s t in g  s e a s o n . O nly two o f  e ig h t  n e s t s  
on t h e  i s l a n d  w ere  s u c c e s s f u l  t h a t  y e a r ,  t h e  o th e r  s i x  b e in g  d e s e r t e d .  In
4
195L, when no one was l i v i n g  on th e  i s l a n d ,  s i x  o u t  o f  n in e  n e s t s  w ere 
s u c c e s s f u l .  In  1953 t h e r e  w ere  tw e lv e  n e s t s  on D rif tw o o d  I s l a n d ,  a l l  s u c ­
c e s s f u l .  In  195U a  c a b in  on th e  i s l a n d  was b e in g  u se d  on w eekends, and  i n  
t h a t  y e a r  o n ly  two o u t  o f  e ig h t  n e s t s  w ere s u c c e s s f u l .  T here  a r e  suimner 
homes on many o f  t h e  n e s t in g  i s l a n d s  i n  t h e  l a k e ,  b u t  o r d i n a r i l y  t h e r e  i s  
l i t t l e  human a c t i v i t y  u n t i l  a f t e r  t h e  g e e se  a re  th ro u g h  n e s t i n g .  A h ig h  
r a t e  o f  d e s e r t i o n  and  n e s t in g  f a i l u r e  on th e  i s l a n d s  i n  F la th e a d  R iv e r  n e a r  
D ixon i s  a t t r i b u t e d  t o  t h e i r  p ro x im ity  to  th e  town and t h e i r  a c c e s s i b i l i t y  
to  r e s i d e n t s  o f  t h e  a r e a .
In  a  few  in s t a n c e s  d e s e r t i o n  may have come ab o u t a s  a  r e s u l t  o f  
p r e d a t io n .  Some g e e se  c o n tin u e d  t o  in c u b a te  even  a f t e r  one o r  more eggs 
h ad  been  d e s tro y e d  by  p r e d a t o r s .  O th e rs  a p p a r e n t ly  d e s e r t e d  i f  t h e  n e s t  
was d i s tu r b e d  i n  t h i s  m anner.
M i l l e r  and  C o l l in s  (1953) a t t r i b u t e d  a  h ig h  r a t e  o f  d e s e r t i o n  on 
re fu g e  a r e a s  i n  n o r th e a s t  C a l i f o r n i a  t o  i n t r a s p e c i f i c  s t r i f e  due t o  crowd­
in g .  T here  was l i t t l e  e v id e n c e  t h a t  c row ding  was a  cau se  o f  d e s e r t i o n  in  
t h e  s tu d y  a r e a .  On one s m a ll  i s l a n d  (tw o a c r e s )  i n  t h e  la k e  t h e r e  w ere 
n in e  n e s t s  i n  1953# F iv e  o f  th e s e  w ere  d e s e r t e d ,  and  i t  i s  p o s s ib l e  t h a t  
c row ding  may have been  a  f a c t o r .  On th e  o th e r  h an d , t h r e e  i s l a n d s  o f  l e s s  
th a n  an a c r e  each  i n  th e  W est S h o re  a r e a  su p p o r te d  a  n e s t in g  d e n s i ty  o f  
from  s i x  t o  tw e lv e  n e s t s  w ith  a  n e s t in g  s u c c e s s  above t h e  a v e ra g e  f o r  th e  
a r e a .
W e a th e r , e s p e c i a l l y  w here i t  c a u se d  f r e e z in g  o r  c h i l l i n g  o f  t h e  
e g g s ,  may have  been  a  m a jo r  f a c t o r  c a u s in g  n e s t i n g  f a i l u r e  i n  195U# Many
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o f  th e  d e s e r t e d  eggs a p p a r e n t ly  f a i l e d  t o  d e v e lo p  b e c a u se  o f  c h i l l i n g  d u r ­
in g  t h e  p e r io d  o f  c o ld  w e a th e r  i n  l a t e  M arch and e a r l y  A p r il*  The i n f l u ­
en ce  o f  w e a th e r  on p r o d u c t i v i t y  o f  Canada g e e s e  h as  r e c e iv e d  l i t t l e  a t t e n ­
t i o n  i n  th e  l i t e r a t u r e *  Hanson and S m ith  (1 9 ?0 ) m en tion  in c le m e n t w e a th e r  
on th e  b re e d in g  g ro u n d s a s  a  p o s s ib l e  c au se  f o r  y e a r s  o f  low  p r o d u c t i v i t y  
i n  th e  M is s i s s ip p i  V a l le y  goose  p o p u la tio n *  S o p e r (1 9 3 0 ) , w r i t in g  o f  
b lu e  g e e s e ,  s a y s :  "A side  from  man, p o s s ib ly  th e  m ost a c u te  menace to  th e  
s p e c ie s  i s  e x c e p t io n a l ly  c o ld ,  s to rm y  w e a th e r  a t  a  c r i t i c a l  tim e  i n  th e  
b re e d in g  p e r io d * "
C o n s id e ra b le  p r e d a t io n  on n e s t s  was o b se rv e d  i n  b o th  y e a r s  o f  th e  
s tu d y ,  a l th o u g h , a s  s u g g e s te d  ab o v e , p ro b a b ly  much o f  th e  p r e d a t io n  fo l lo w ­
ed  d e s e r t io n *  O ver 90 p e r  c e n t  o f  th e  p r e d a t io n  was a t t r i b u t e d  to  crows 
o r  rav en s*  i P r e d a t io n  by crow s and  ra v e n s  was i n d ic a t e d  b y  th e  p re s e n c e  o f  
th e s e  b i r d s  i n  th e  a r e a s  w here p r e d a t io n  o c c u r re d  and by  th e  s ig n  fo u n d  a t  
d e s tro y e d  n e s t s  (R eard en  19^1) # Egg s h e l l s  w ere  u s u a l ly  fo u n d  w i th in  $0 
f e e t  o f  th e  n e s t ,  and o f te n  egg y o lk  was sm eared  on p e rc h e s  w here eggs 
w ere e a ten *  Eggs w ere  t y p i c a l l y  opened  a lo n g  one s id e  le a v in g  p a r t  o f  th e  
s h e l l  i n t a c t ,  and o f t e n  showed c law  s c r a tc h e s  and a  s m a ll  h o le  below  th e  
m ajo r o p en in g  w here th e  lo w e r m an d ib le  p ie r c e d  th e  s h e l l*  Som etim es eggs 
w ere e a te n  i n  th e  n e s t ,  and  s h e l l s  and  y o lk  w ere  m a tte d  i n  th e  down. In  a 
few  in s t a n c e s  crow p r e d a t io n  was t r a c e d  when crow s a te  eggs i n j e c t e d  w ith  
dye f o r  b ro o d  s t u d i e s ,  and r e d  o r  g re e n  d ro p p in g s  w ere  o b se rv e d  u n d e r 
r o o s t i n g  t r e e s *  W herever a  crow o r  ra v e n  d e s t ro y e d  one n e s t  t h e r e  w ere  
l i k e l y  to  be  s e v e r a l  d e s tro y e d  i n  th e  v i c i n i t y ^
M agpies w ere  o b se rv e d  on th e  B ird  I s la n d s  i n  th e  la k e  and on 
s e v e r a l  i s l a n d s  i n  t h e  r i v e r *  Goose n e s t s  on ohe r i v e r  w hich  w ere  i n  c lo s e
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p ro x im ity  t o  m agpie n e s t s  w ere n o t  d i s tu r b e d .  M agpies a p p a r e n t ly  d id  n o t  
b re a k  i n t o  th e  goose  e g g s , a lth o u g h  on one o ccasio n  th e y  were seen c le a n in g  up  
eggs w hich had  a l r e a d y  b een  b ro k en  by  c row s.
L i t t l e  mammal p r e d a t io n  was o b s e rv e d . Mink w ere  p r e s e n t  i n  b o th  
th e  la k e  and  t h e  r i v e r ,  b u t  o n ly  f i v e  c a s e s  o f  n e s t  p r e d a t io n  w ere i d e n t ­
i f i e d  a s  m ink . A f r e s h  b a d g e r  h o le  was found  on a  s m a ll  i s l a n d  i n  t h e  la k e  
i n  19$hf and  co m p le te  d is a p p e a ra n c e  o f  th e  eggs from  s e v e r a l  n e s t s  on t h i s  
i s l a n d  was a t t r i b u t e d  t o  t h i s  p r e d a t o r .  F ou r n e s t s  on "dry** i s l a n d s  on 
N in e p ip e  R efuge i n  19^h w ere  p ro b a b ly  d e s tro y e d  by  d o g s . Dogs w ere seen  
roam ing i n  t h e  a r e a ,  and  th e  eggs showed e v id e n c e  o f  b e in g  c ru sh e d  by  a 
l a r g e  mammal.
T h ree  c a s e s  o f  human p r e d a t io n  w ere  s u s p e c te d  on th e  l a k e .  In  
th e s e  c a s e s  a l l  down and  eggs d is a p p e a re d  c o m p le te ly  from  t h e  n e s t s  w i th  
no s ig n  o f  s h e l l s  o r  d i s tu r b a n c e .  I t  i s  b e l i e v e d  t h a t  e a r l y  p ic k n ic k e r s  
o r  f ish e rm e n  may have  ta k e n  th e  eggs w i th  t h e  i n t e n t i o n  o f  h a tc h in g  them .
D e s t r u c t io n  by  f lo o d in g  was n o t  l i s t e d  i n  T ab le  6 ,  b e c a u se  no 
co m p le te  d a ta  on t h e  e x te n t  o f  su c h  damage w ere a v a i l a b l e .  T here  was no 
damage from  f lo o d in g  on th e  l a k e ,  as th o s e  few  n e s t s  w hich  w ere below  h ig h  
w a te r  l e v e l  w ere h a tc h e d  b e fo re  th e  w a te r  l e v e l  came u p . Damage from  f lo o d ­
in g  o c c u r re d  on th e  r i v e r  i n  b o th  y e a r s ,  b u t  i t  was i n s i g n i f i c a n t  i n  1 9 5 3 .  
The 195U d a t a ,  th o u g h  in c o m p le te ,  a r e  enough t o  e s t im a te  th e  amount o f  d e s ­
t r u c t i o n .  On A p r i l  2li o r  May 1 o f  19$L a l l  n e s t s  on th e  r i v e r  w ere  v i s i t e d ,  
and  a t  t h a t  t im e  30 g e e se  w ere  s t i l l  i n c u b a t in g .  The n e s t s  w ere n o t  checked  
a g a in  u n t i l  May 2 0 , and a t  t h a t  t im e  16 o f  th e  30 n e s t s  w ere f lo o d e d  w i th  
no way o f  d e te rm in in g  w h e th e r  o r  n o t  th e y  had  h a tc h e d  b e f o r e  f lo o d in g  o c c u r ­
r e d .  In fo rm a t io n  from  K e rr  Dam on th e  d a te s  o f  i n c r e a s e d  w a te r  f lo w
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and p re v io u s  in fo rm a tio n  on n e s t in g  a c t i v i t y  i n  t h e  subm erged n e s t s  i n ­
d ic a te d  t h a t  p e rh a p s  h a l f  o f  th e  l 6  f lo o d e d  n e s t s  h a tc h e d  s u c c e s s f u l ly *  
E x te n t  o f  R e n e s t in g * K ossack  (1950) m en tio n s one in s t a n c e  o f  
r e n e s t in g  i n  Canada G eese , b u t  o th e rw is e  t h e r e  i s  no in fo rm a tio n  i n  th e  
l i t e r a t u r e  on r e n e s t in g  i n  w i ld  g e e s e .  E r r in g to n  (19U2) p o in t s  o u t  t h e  
d e s i r a b i l i t y  o f  c o n s id e r in g  r e n e s t in g  and o th e r  co m p en sa to ry  r e p ro d u c t­
io n  when a n a ly z in g  p r o d u c t i v i t y  i n  h ig h e r  v e r t e b r a t e s *  He s t a t e s  t h a t  
a lth o u g h  l i t t l e  in f o rm a tio n  i s  a v a i l a b l e  on r e n e s t in g  i n  w a te r fo w l, r e ­
n e s t in g  u n d o u b te d ly  com pensa tes f o r  some e a r l y  n e s t in g  l o s s e s .  B e n n e tt 
( 1 9 3 8 ) fo u n d  t h a t  ab o u t 36  o u t  o f  90 u n s u c c e s s fu l  b lu e -w in g e d  t e a l  r e -  
n e s te d ^  and Hochbaum ( I 9 UU) fo u n d  some e v id e n c e  o f  r e n e s t in g  i n  th e  
canvasback*  H ickey  (1952 ) e s t im a te d  t h a t  o n ly  57 p e r  c e n t  o f  m a l la rd s  
w ere s u c c e s s f u l  on th e  f i r s t  n e s t in g  a tte m p t b u t  t h a t  i f  one h a l f  to  a l l  
o f  th e  u n s u c c e s s f u l  p a i r s  r e n e s te d ,  be tw een  73 and 81 p e r  c e n t  o f  n e s t ­
in g  p a i r s  w ou ld  be  s u c c e s s f u l  d u r in g  th e  season*  I t  i s  th e  s u c c e s s  o f  
b re e d in g  p a i r s  w hich  i s  im p o r ta n t  i n  d e te rm in in g  t h e  p r o d u c t i v i t y  o f  
t h e  p o p u la tio n *
D a ta  on r e n e s t s  i n  th e  p r e s e n t  s tu d y  a r e  n o t c o n c lu s iv e ,  a s  
t h e r e  was no way t o  d i s t i n g u i s h  i n d iv i d u a l  g e e s e .  When a n e s t  f a i l e d  
and  a new n e s t  a p p e a re d  i n  th e  same t e r r i t o r y ,  t h e  seco n d  n e s t  was d e s ­
ig n a te d  a  r e n e s t .  A few  n e s t s  w hich  a p p e a re d  r a t h e r  l a t e  i n  th e  se aso n  
w ere a l s o  b e l ie v e d  to  be  r e n e s t s ,  even  th o u g h  th e y  w ere  n o t  i n  c lo s e  
p ro x im ity  t o  an u n s u c c e s s f u l  n e s t .  The e s t im a te d  e x te n t  o f  r e n e s t i n g  i s  
shown i n  T a b le  7* An a v e ra g e  o f  ab o u t 30 p e r  c e n t  o f  u n s u c c e s s fu l  p a i r s  
d e s ig n a te d  as r e n e s t e r s  i s  p ro b a b ly  n o t  h i g h . , The a p p a r e n t ly  h ig h  r a t e  
o f  r e n e s t i n g  on th e  r i v e r  i n  1953 may be a  r e s u l t  o f  in c o m p le te  d a ta  on 
u n s u c c e s s f u l  n e s ts *
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When n e s t in g  s u c c e s s  i s  c o n s id e re d  i n  te rm s  o f  s u c c e s s f u l  
b re e d in g  p a i r s  (T a b le  7)> th e r e  was 8 2 .5  p e r  c e n t  s u c c e s s  i n  1953 and 
6 0 .3  p e r  c e n t  s u c c e s s  i n  195L* When n e s t in g  s u c c e s s  i s  c o n s id e re d  i n  
te rm s  o f  s u c c e s s f u l  n e s t s  (T a b le  5 )^  t h e r e  was 73 p e r  c e n t  su c c e s s  i n  
1953 and  5 l  p e r  c e n t  su c c e s s  i n  2S5h»
TABLE 7
EXTENT OF RENESTING AND SUCCESS OF NESTING PAIRS
F la th e a d  F la th e a d  N in ep ip e  T o ta ls  f o r
Lake R iv e r  R efuge A rea
1953 195k _'1953 i9^U 1953 195U 19^3 IsBh'
T o ta l  No. o f  
N e s ts  i n  A rea 18U 173 34 70 7 11 225 254
No. o f  Unsuc­
c e s s f u l  N e s ts 50 85 9 34 1 5 60 124
Number o f  
R e n e s ts 19 2h 5 10 1 4 25 38
No. o f  N e s ts -  
S u c c e s s fu l 13U 88 25 36 6 6 165 130
Number o f  
N e s t in g  P a i r s 165 1U9 29 60 6 7 200 216
P e r  C ent o f  
N e s tin g  P a i r s  
S u c c e s s f u l 80*6 5 9 .1 8 6 .2 6 0 .2 1 0 0 .0 8 6 .0 8 2 .5 6 0 .3
P e r  C ent o f  Un­
s u c c e s s f u l  P a i r s  
R e n e s tin g 3 7 .9 2 8 .4 5 5 .5 2 9 .5 1 0 0 .0 8 0 .0 4 1 .8 3 0 .6
1 The t o t a l  num ber o f  s u c c e s s f u l  and  u n s u c c e s s fu l  n e s t s  was d e te rm in e d  by  
u s in g  t h e  p e rc e n ta g e  o f  k n o w n -fa te  n e s t s  s u c c e s s f u l  (T a b le  5 )*
2 The p e r  c e n t  o f  u n s u c c e s s f u l  p a i r s  r e n e s t in g  was d e te rm in e d  b y  d iv id in g
No. o f  R e n e s ts________
ITo .  o f  U n s u c c e s s fu l  N e s ts  • ' S in c e  some r e n e s t s  a re  in c lu d e d  i n  th e  
num ber o f  u n s u c c e s s f u l  n e s t s ,  t h i s  f i g u r e  i s  a p p ro x im a te .
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Clutch Size. The frequency of clutch sizes and the mean clutch 
in the two years of the s tu d y  i s  shown in Table 8. Only nests with data on 
size of completed clutches w ere used in determining mean clutch size. 
Clutches were considered com plete  if the goose was incubating.
TABLE 8 
CLUTCH SIZE AND FREQUENCY
Clutch Frequency _____ _ _Clutch
S iz e B oth  Y ears
2 2 0 2
3 11 16 27
h 21 39 60
5 53 61 l lU
6 hi 50 97
7 18 19 37
8 . 12 3 15
9 3 1 U
10 2 0 2
Total N e s ts 169 189 358
Mean Clutch S iz e 5 .5 5 5 .1 ? 5 .3 6
Mean c lu tc h  s i z e s  c i t e d  i n  th e  l i t e r a t u r e  ran g e  from  U*6, fo u n d  
b y  t h e  C ra ig h e a d s  on th e  Snake R iv e r  (lSh9)y  t o  fo u n d  i n  C a l i f o r n ia
b y  N a y lo r  (1953)*
S e v e ra l  f a c t o r s  w ere a p p a re n t ly  c o r r e l a t e d  w ith  c lu t c h  s iz e *  
T hese w ere  d a te s  o f  l a y i n g a r e a ,  n e s t in g  s u c c e s s ,  and ty p e  o f  n e s t in g  
c o v e r  used#
I n  19$3 a. s i g n i f i c a n t  (95 p e r  c e n t  l e v e l )  d i f f e r e n c e  i n  c lu t c h  
s i z e  i n  th e  f i r s t  and seco n d  h a lv e s  o f  th e  la y in g  p e r io d  was fo u n d  on th e  
l a k e .  The mean s i z e  o f  106 c lu tc h e s  co m p le ted  i n  th e  p e r io d  M arch 1$ t o  
A p r i l  5 was 5 .7 ? ,  and th e  mean, s i z e  o f  35 c lu tc h e s  co m p le ted  i n  th e  p e r ­
io d  A p r i l  5 -3 0  was U .8 5 . A l l  b u t  two c lu tc h e s  o f  7 o r  more w ere  co m p le ted  
b e fo r e  A p r i l  5* D a ta  on la y in g  d a te s  w ere n o t s u f f i c i e n t  t o  make su c h  a
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I n  195U th e  mean s i z e  o f  $1 co m p le ted  c lu tc h e s  on th e  r i v e r  was 
^*8 ,  and th e  mean s i z e  o f  132  co m p le ted  c lu tc h e s  on th e  la k e  w as 
T h is  d i f f e r e n c e  d id  n o t  p rove  t o  b e  s t a t i s t i c a l l y  s i g n i f i c a n t *
On th e  la k e  a  c o r r e l a t i o n  was fo u n d  betw een  c lu t c h  s i z e ,  th e  
num ber o f  n e s t s  h id d en  i n  d en se  cover^  and th e  num ber o f  s u c c e s s f u l  n e s ts *  
T ab le  9 ,  w h ich  shows t h i s  r e l a t i o n s h i p ,  in c lu d e s  d a ta  from  n e s t s  i n  b o th  
y e a r s  o f  th e  s tu d y *
TABLE 9
RELATION OF NESTING SUCCESS AND NESTING COVER TO CLUTCH SIZE
Clutch
Size
Number of 
Nests
Percent of Nests 
in Dense Cover
Percent of Nests 
Successful
ii or less 82 1 9 .5 3 9 .2
5 88 2 6 .2 7li.O
6 76 3 2 .9 7 6 .5
7 or more 31 L2 .0 8 7 .0
A l l  N e s ts  277 27*7 6 5 .5
Hanson and S m ith  (1950) i n d i c a t e  th e  p o s s i b i l i t y ,  s u g g e s te d  by  
game b r e e d e r s  and o th e r s  e x p e r ie n c e d  i n  r a i s i n g  g e e s e , t h a t  th e  num ber o f  
eggs l a i d  may v a ry  w i th  th e  age o f  th e  b i r d ,  young g e e se  la y in g  f o u r  eggs 
i n  t h e i r  f i r s t  y e a r ,  f i v e  i n  t h e i r  se c o n d , and  s i x  o r  more t h e r e a f t e r *
If this is true, the correlation of higher nesting success and increased
use of cover with larger clutch size may indicate learned behavior on the 
part of the geese; the older and more experienced birds producing the 
larger clutches* It is also possible that the larger average clutch size
in the early part of the nesting period and on the river might be the re­
sult of an age factor*
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A verage Hatch» The a v e ra g e  num ber o f  g o s l in g s  p ro d u ce d  p e r  
n e s t  i n  a l l  n e s t s  w i th  d a ta  and  i n  s u c c e s s f u l  n e s t s  o n ly  i s  shown in  
T ab le  1 0 .
TABLE 10 
AVERAGE HATCH PER NEST
1953 1951* B oth  Y ears
N o. o f  N e s ts  w i th  
D a ta  on H atch 173 210 383
A verage H atch  p e r  N e s t-  
A l l  N e s ts  w i th  D a ta 3 .5 3 2 ,2 2 2 .8 5
A verage H atch  p e r  N e s t-  
S u c c e s s fu l  N e s ts  O nly 5 . 1U U*6U lt.9U
P e rc e n t  o f  Eggs H atched  
i n  S u c c e s s f u l  N e s ts 9 2 ,5 9 0 .2 9 2 .1
F a te  o f  U nhatched  E ggs.  I t  i s  s e e n  in  T a b le  10 t h a t  o v e r  1 9 p e r  
c e n t  o f  th e  eggs i n  s u c c e s s f u l  n e s t s  h a tc h e d  i n  b o th  y e a r s  o f  th e  s tu d y .  
D a ta  on lU l  u n h a tc h e d  eggs i n  s u c c e s s f u l  n e s t s  i n  b o th  y e a r s  o f  th e  s tu d y  
show t h a t  56  p e r  c e n t  w ere i n f e r t i l e  o r  f ro z e n  o r  o th e rw is e  k i l l e d  a t  a  
v e ry  e a r l y  s ta g e  o f  d e v e lo p m e n t| 1 8 .U p e r  c e n t  c o n ta in e d  d ead  em bryos a t  
v a r io u s  s t a g e s  o f  d ev e lo p m e n t; l l |..2  p e r  c e n t  w ere  d e s t ro y e d  by  crow s o r  
o th e r  p r e d a t o r s ;  and l l . U  p e r  c e n t  d is a p p e a re d  from  th e  n e s t  and t h e i r  f a t e  
was unknown.
T o ta l  Eggs and  T o ta l  H a tc h . The t o t a l  p ro d u c t io n  o f  eggs and  
young i n  t h e  a r e a  was d e te rm in e ^  b y  a p p ly in g  d a ta  on mean c lu t c h  s i z e  and  
mean h a tc h  i n  known n e s t s  to  n e s t s  from  w h ich  no d a ta  on c lu t c h  and h a tc h  
w ere  o b ta in e d .  In  d e te rm in in g  th e  t o t a l  num ber o f  eggs l a i d ,  a mean c lu t c h  
s i z e  o f  5*55 (169  n e s t s )  was u se d  f o r  1953 , and  a  mean c lu t c h  s i z e  o f  5*15
30
(189 n e s t s )  was u se d  f o r  19$ lt. F ig u re s  on th e  t o t a l  num ber o f  eggs p ro ­
duced  (T a b le  11) in c lu d e  eggs l a i d  i n  in c o m p le te  c lu t c h e s .  In  d e te rm in ­
in g  th e  t o t a l  num ber o f  g o s l in g s  h a tc h e d ,  a  mean h a tc h  o f  3*53  (173  n e s t s )  
w as u se d  f o r  1 9 5 3 ,  and a  mean h a tc h  o f  2 .2 2  (2 1 0  n e s t s )  was u se d  f o r  195U*
TABLE 11
TOTAL PRODUCTION OF EGGS AND YOUNG
No. o f N e s ts T o ta l  Eggs T o ta l  Young
A rea 1953 1953 195U 1953 195U
B ird  I s la n d s 78 65 1:11 3H i 252 151
N arrow s-C at Bay 35 32 182 15U 128 73
W est S ho re  I s l a n d s 59 65 3 2 1 289 227 127
N o rth  & S o u th  Ends 12 11 67 57 ll2 2U
T o ta ls -L a k e 18U 173 981 8 lU 6U9 375
T o ta ls  -  R iv e r 3h 70 203 U06 nil 186
T o ta ls  -  N in e p ip e 7 11 111 56 33 33
T o ta ls  -  A rea 22$ 25U 1 ,2 2 5  1 ,2 7 6 796 59li
B e h a v io r  o f  A d u lts  D u rin g  th e  N e s t in g  S e a so n . D a ta  on th e  b e ­
h a v io r  o f  b re e d in g  b i r d s  d u r in g  th e  n e s t in g  se a so n  were o b ta in e d  m o s tly
from  o b s e r v a t io n  o f  th o s e  b i r d s  n e s t in g  on th e  B ird  I s la n d s  i n  t h e  l a k e .  
E a r ly  i n  th e  n e s t in g  s e a s o n , b e fo r e  l a y in g  b e g a n , n e s t in g  b i r d s  o f t e n  
s p e n t  th e  n ig h t  and p a r t  o f  each  day  on th e  i s l a n d s .  Much o f  th e  m orning  
and l a t e  a f te r n o o n  wee s p e n t  on t h e  f e e d in g  and r e s t i n g  a re a s  a ro u n d  t h e
s o u th  end  o f  t h e  l a k e .  The fe e d in g  g ro u n d s w ere  a t  l e a s t  s i x  m ile s  from
th e  n e s t in g  i s l a n d s  i n  t h i s  a r e a  ( s e e  F ig u re  2 ,  Page 9)*
A f t e r  l a y in g  began  and  d u r in g  in c u b a t io n ,  n e s t in g  p a i r s  w en t t o  
t h e  f e e d in g  g rounds e a r l y  i n  th e  m o rn in g , and  m any, b u t  n o t  a l l ,  p a i r s
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l e f t  th e  i s l a n d s  t o  f e e d  a g a in  i n  l a t e  a f te rn o o n *  D u rin g  in c u b a t io n ,  
g a n d e rs  som etim es f le w  to  th e  f e e d in g  g ro u n d s a lo n e .  N e s tin g  b i r d s  on 
th e  W est S h o re  I s l a n d s  f le w  to  th e  n o r th  end  o f  th e  la k e  o r  t o  th e  a g r i ­
c u l t u r a l  a r e a s  a ro u n d  B ig Arm Bay to  f e e d .  B ird s  on th e  r i v e r  a p p a r e n t ly  
u se d  p a s tu r e s  and g r a i n f i e l d s  i n  t h e  v i c i n i t y  o f  th e  n e s t in g  a r e a s .
As m en tio n ed  p r e v io u s ly ,  many n o n -b re e d in g  p a i r s  f r e q u e n te d  th e  
n e s t in g  i s l a n d s  th ro u g h o u t  t h e  b re e d in g  s e a s o n . T hese p a i r s  f le w  o f f  to  
f e e d  w i th  t h e  n e s t in g  p a i r s  i n  th e  e a r l y  m orning  and l a t e  a f te r n o o n .
Many s m a ll  f lo c k s  o f  u n p a ire d  b i r d s  a ls o  s p e n t  much o f  each  day  
on th e  n e s t in g  i s l a n d s .  The num bers o f  th e s e  u n p a ire d  b i r d s  (T a b le  12) 
w h ich  w ere  se e n  i n  t h e  v a r io u s  f e e d in g  a r e a s  i n  19514- s u g g e s te d  t h a t  th e y  
m ig h t be  t h e  p re v io u s  y e a r 's  g o s l in g s  w hich  had  r e tu r n e d  to  th e  same a re a s  
i n  w h ich  th e y  w ere  r e a r e d .
TABLE 12
NUMBER OF GOSLINGS REARED IN AREAS IN 1953 
COMPARED WITH rTUMBER OF NON-BREEDING GEESE USING AREAS IN 1952;
G o s lin g s  R eared  i n  N o n -b reed in g  G eese
A rea_______________________ A rea  i n  1953________U sing  A rea  i n  195U
P o iso n  Bay 255 225
B ig  Arm Bay 80 H O
N o rth  End o f  Lake 160 165
A d u lt M o r t a l i t y  i n  th e  N e s tin g  S e a so n . Few in s t a n c e s  o f  a d u l t  
m o r t a l i t y  d u r in g  th e  n e s t in g  se a so n  w ere  r e c o r d e d .  In  1953 a  d y in g  goose
was fo u n d  on  th e  r i v e r ,  and  th e  c au se  o f  d e a th  was b e l ie v e d  to  be  l e a d
p o is o n in g .  A d ead  g oose  fo u n d  a t  th e  edge o f  B ig Swamp n e a r  th e  la k e  i n  
195U p ro b a b ly  d ie d  o f  l e a d  p o is o n in g  a l s o .  I n  1951|. a  d ead  and an i n ju r e d
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g o o se  w ere fo u n d  a t  t h e  same tim e  on a  s m a ll  n e s t in g  i s l a n d  i n  th e  
N arrow s* The i n ju r e d  goose  d ie d  o f  i n f e c t i o n  i n  a  b ro k en  w ing a p p a r e n t ly  
s u f f e r e d  when sh e  t r i e d  to  f l y  th ro u g h  b ru s h  fo l lo w in g  some a la im . The 
c a r c a s s  o f  t h e  d ead  g oose  was w i th in  25 f e e t  o f  w here  th e  in ju re d  goose was 
fo u n d  and had  been  c o m p le te ly  e a t e n .  F e a th e r s  w ere  w id e ly  s c a t t e r e d ,  b u t  
t h e  c au se  o f  d e a th  c o u ld  n o t  be  d e te rm in e d .
Brood S tu d ie s
B rood s t u d i e s  w ere  made i n  o r d e r  t o  o b ta in  d a ta  on b ro o d  move­
m e n ts , r e a r in g  g ro u n d s , fo o d  h a b i t s ,  and g o s l in g  m o r t a l i t y .  The **brood 
p e r io d *  e x te n d e d  from  a b o u t A p r i l  l 5 ,  when th e  f i r s t  g o s l in g  h a tc h e d , t o  
a b o u t J u ly  2 0 , when th e  l a s t  g o s l in g s  a t t a i n e d  f l i g h t s  W ith  th e  e x c e p tio n  
o f  a  few  o b s e rv a t io n s  on  th e  r i v e r  and r e f u g e ,  a l l  d a ta  on b ro o d  m ovem ents, 
r e a r i n g  a r e a s ,  and a c t i v i t i e s  w ere  o b ta in e d  from  th e  l a k e .
B rood M ovem ents. B ecause no fo o d  s u p p ly  i s  a v a i l a b l e  on th e  
n e s t in g  i s l a n d s ,  b ro o d s  le a v e  th e  i s l a n d s  w i th in  h o u rs  a f t e r  h a tc h in g  
and t r a v e l  to  sh a llo w  s e c t io n s  o f  t h e  l a k e  w here fo o d  i s  p l e n t i f u l .
I n  o r d e r  t o  fo l lo w  b ro o d  movements and d e te rm in e  t h e  r e l a t i o n ­
s h ip  o f  th e  b ro o d  r e a r i n g  a re a s  to  th e  n e s t in g  a r e a s ,  b ro o d s  w ere c o lo r -  
m arked b y  i n j e c t i n g  dye i n t o  t h e  eggs b e fo r e  h a tc h in g .  The i n j e c t i o n  t e c h ­
n iq u e  d e s c r ib e d  by Evans (1951) f o r  ducks was u se d  w ith  some m o d if i c a t io n s .
S a tu r a t e d  s o l u t io n s  o f  w a te r  s o lu b le  fo o d  c o lo r s  o b ta in e d  from  
th e  W a m e r-Je n k in so n  M a n u fa c tu rin g  C o .,  S t .  L o u is , M o., w ere u s e d . C o lo rs  
u se d  w ere  P onceau  SX ( s c a r l e t ) .  A m aranth ( c h e r iy  r e d ) .  F a s t  G reen  FCF 
( b r i g h t  g r e e n ) .  B r i l l i a n t  B lue  FCF ( l i g h t  b l u e ) ,  and p u rp le  made by  com bin­
in g  one p a r t  A m aranth w i th  one p a r t  B r i l l i a n t  B lue FCF. 1 .5  c c .  o f  th e
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Ponceau SX solution or 1 ce* of each of the other solutions was injected 
into each egg. A hole was punched in the small end of the egg with an egg 
drill made by embedding a dissecting needle in a rubber stopper with 1/8 " 
of the point projecting. The stopper-dri 11 was used to cover a bottle of 
disinfectant solution consisting of one part mercuric chloride in 1000 
parts of 50 per cent ethyl alcohol. The shell was cleaned with the disin­
fectant solution before the hole was punched. The drill and hypodermic 
needles were sterilized in the disinfectant solution after each injection. 
A 5 ml* hypodermic syringe with a 22 gauge needle was used to make the in­
jections. Dyes were carried in 30 ml. serum bottles with soft rubber 
stoppers and were sterilized by processing for 20 minutes in a home pres­
sure cooker at 10 lbs. of pressure. The point of the hypodermic needle 
was inserted just under the shell and the dye injected slowly to prevent 
overflow. The holes were sealed with collodion.
The best time for injection was determined to be 2 to 6 days 
before hatching. Eggs injected more than a week before hatching suffered
I
a higher embryo mortality, and goslings from eggs injected only a day 
before hatching or after the eggs had pipped showed splotchy coloration.
Red proved to be the most satisfactory color for field observ­
ation. The two shades of red used could not be distinguished in the field 
with certainty. The red dye in the purple mixture apparently obscured the 
blue, and these goslings also appeared red. Red-dyed goslings could be 
distinguished from normal goslings from as great a distance as goslings 
could be seen with telescope or binocular^ and the red down remained 
visible about the head and neck until the goslings began to get white 
cheek patches at 6 to 7 weeks of age. Traces of red down were found on
3U
two g o s l in g s  t r a p p e d  f o r  b an d in g  a t  a b o u t 10 w eeks o f  a g e . The b lu e  and 
g re e n  g o s l in g s  w ere  e a s i l y  d i s t in g u i s h e d  a t  c lo s e  ran g e  d u r in g  th e  f i r s t  
3 o r  U w eeks a f t e r  h a tc h in g ,  b u t  a f t e r  t h a t  tim e  c o u ld  r a r e l y  be d i s c e r n e d .
In  1953 one n e s t  on e ac h  o f  th e  i s l a n d s  i n  th e  l a k e  was i n j e c t e d .  
D i f f e r e n t  c o lo r s  w ere  u se d  i n  each  n e s t in g  a r e a ,  and d i f f e r e n t  num bers o f  
eggs w ere i n j e c t e d  i n  n e s t s  w here th e  same c o lo r  was u se d  so t h a t  b ro o d s  
m igh t be d i s t in g u i s h e d  b y  th e  num ber o f  c o lo re d  g o s l i n g s .  In  ISShf when i t  
had  b een  a s c e r t a in e d  t h a t  t h e  i n j e c t i o n  had  v e ry  l i t t l e  e f f e c t  on n e s t in g  
s u c c e s s ,  a  g r e a t e r  num ber o f  n e s t s  vete i n j e c t e d  i n  o r d e r  t o  o b ta in  more 
c o n c lu s iv e  d a ta  on s c a t t e r i n g  o f  b ro o d s  from  th e  n e s t in g  i s l a n d s .
The num ber o f  n e s t s  i n j e c t e d  and th e  e f f e c t s  o f  th e  dye i n j e c t i o n  
on n e s t in g  s u c c e s s  and h a tc h in g  s u c c e s s  o f  eggs i s  shown i n  T ab le  13#
TABLE 13
NESTING SUCCESS AND HATCH IN DYE-INJECTED NESTS
1953 195U
Number o f  n e s t s  i n j e c t e d  lU  32
% o f  i n j e c t e d  n e s t s  s u c c e s s f u l  6U#3 5 9 #1|
Number o f  u n in je c te d  eggs i n
s u c c e s s f u l  i n j e c t e d  n e s t s  19 U2
% o f  u n in je c te d  eggs h a tc h e d
in  s u c c e s s f u l  n e s t s  79#0  92#8
\
Number o f  i n j e c t e d  eggs i n
s u c c e s s f u l  i n j e c t e d  n e s t s  3 1  6$
% o f  i n j e c t e d  eggs h a tc h e d
i n  s u c c e s s f u l  n e s t s  6 8 .0  75*5
N e s tin g  s u c c e s s  o f  i n j e c t e d  n e s t s  was somewhat l e s s  th a n  n e s t ­
in g  s u c c e s s  f o r  a l l  n e s t s  on t h e  l a k e  ( 71*5  p e r  c e n t )  i n  1953  and some­
w hat g r e a t e r  th a n  n e s t in g  s u c c e s s  f o r  a l l  n e s t s  on t h e  la k e  ( 5 0 .7  p e r  c e n t )
3$
i n  195U« The e f f e c t  o f  th e  dye i n j e c t i o n  on n e s t in g  s u c c e s s  was n o t  s i g ­
n i f i c a n t *  H a tch in g  s u c c e s s  o f  i n j e c t e d  eggs i n  s u c c e s s f u l  eg g s^was lo w er 
th a n  h a tc h in g  su c c e s s  o f  u n in je c te d  eggs i n  th e  same n e s t s .  T h is  d i f f e r ­
ence  was s i g n i f i c a n t  and s u g g e s ts  t h a t  th e  i n j e c t i o n  in c r e a s e d  embryo m o rt­
a l i t y .  R efinem en t o f  t h e  i n j e c t i o n  te c h n iq u e  sh o u ld  m in im ize  t h i s  e f f e c t .
The c o lo r  m ark ing  a p p a r e n t ly  had  no e f f e c t  on th e  a t t i t u d e  o f  th e  
a d u l t  g e e se  to w a rd  t h e i r  young . One o b s e r v a t io n  made i n  1953 in d ic a t e d  
t h a t  a d u l t s  may have d i s t in g u i s h e d  be tw een  c o lo r e d  and no rm al g o s l in g s .  A 
v i s i t  t o  t h e  B ird  I s l a n d s  was made on A p r i l  3 0 , and two b ro o d s w ith  c o lo re d  
young w ere  fo u n d  re a d y  to  le a v e  t h e  n e s t .  One b ro o d  o f  t h r e e  c o n s i s t e d  o f  
one r e d  and  two y e llo w  g o s l i n g s .  The o th e r  b ro o d  o f  f i v e  had  two r e d  and 
t h r e e  y e llo w  g o s l i n g s .  A week l a t e r  th e  th r e e  r e d  g o s l in g s  w ere se e n  t o ­
g e th e r  i n  one b ro o d  i n  th e  E a s t  P o iso n  Bay r e a r in g  a r e a .  They rem ain ed  
t o g e t h e r  a s  one b ro o d  d u r in g  th e  r e s t  o f  th e  s e a s o n .
R o u tes  T ra v e le d  from  N e s tin g  I s l a n d s .  The r o u te s  t r a v e l e d  by 
b ro o d s  from  th e  n e s t in g  i s l a n d s  to  th e  m ajo r r e a r in g  a re a s  a r e  shown i n  
F ig u re  3 .  U s u a lly  b ro o d s  w orked a lo n g  t h e  s h o r e l in e s  from  th e  n e s t in g  
i s l a n d s ,  and c o lo re d  b ro o d s  w ere  n o t  o r d i n a r i l y  se e n  on t h e  r e a r in g  g rounds 
u n t i l  s e v e r a l  days a f t e r  th e y  h a tc h e d .  One r e d  b ro o d  from  th e  B ird  I s la n d s  
was se e n  i n  t h e  E a s t  P o iso n  Bay a r e a  on th e  t h i r d  d ay  a f t e r  h a tc h in g .  Most 
o f  t h e  t r a v e l i n g  i s  a p p a r e n t ly  done on th e  w a te r ,  b u t  some b ro o d s  from  th e  
B ird  I s l a n d s  a r e  known t o  c r o s s  o v e r  F in le y  P o in t  on t h e i r  wsy t o  th e  E a s t  
P o is o n  Bay a r e a .  B roods a re  f r e q u e n t ly  s e e n  c ro s s in g  ro a d s  b y  r e s i d e n t s  o f  
th e  P o i n t ,  and one c o lo r-m a rk e d  b ro o d  was se e n  c ro s s in g  a  f a r m e r 's  f i e l d  i n  
t h i s  a r e a .
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Figure 3. Flathead Lake, Showing Brood Rearing Areas and Routes Traveled 
by Marked Broods from Nesting Islands to Rearing Areas
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A f te r  b ro o d s  w ere e s t a b l i s h e d  i n  a  r e a r in g  a re a  no in s ta n c e s  
o f  m arked b ro o d s  m oving to  a n o th e r  a r e a  w ere o b se rv e d . Numbers o f  b ro o d s  
u s in g  an a re a  rem a in ed  ab o u t th e  same d u r in g  th e  l a t t e r  p a r t  o f  th e  b ro o d  
s e a s o n , and i t  i s  b e l ie v e d  t h a t  t h e r e  was v e r y  l i t t l e  movement o f  b ro o d s 
betw een  b ro o d - r e a r in g  a r e a s .
Seven b ro o d  r e a r in g  a re a s  w ere  lo c a te d  on th e  la k e  (F ig u re  3 )*  
Broods from  th e  B ird  I s la n d s  and th e  N arrow s-C at Bay n e s t in g  a re a s  w ere  
found  on t h e  e a s t  and w e st P o iso n  Bay r e a r in g  g rounds and inW ytnore*s 
S lo u g h  and B ig Swamp. M arked b ro o d s from  D riftw o o d  and M e lita  I s l a n d s  
w ere fo u n d  on th e  B ig Arm r e a r in g  a r e a ,  and m arked b ro o d s from  C edar and 
S h e l t e r  I s l a n d s  w ere  fo u n d  i n  th e  D ayton a r e a .  C o lo red  g o s l in g s  from  
D ouglas and Goose I s l a n d s  w ere  se e n  a t  th e  n o r th  end o f  th e  l a k e .  The 
num ber and d i s t r i b u t i o n  o f  g o s l in g s  on th e  r e a r in g  g rounds com pared to  th e  
num ber and d i s t r i b u t i o n  o f  th o s e  h a tc h e d  i n  th e  g e n e r a l  a re a s  (T a b le  l i i )  
i n d i c a t e s  t h a t  t h e r e  was a g r e a t e r  movement o f  g o s l in g s  to  th e  n o r th  end 
o f  F la th e a d  Lake th a n  h a tc h in g  r e c o r d s ,  d i r e c t  o b s e r v a t io n ,  o r  c o lo r  m ark­
in g  i n d i c a t e d .  I t  i s  p ro b a b le  t h a t  some g o s lin g s  from  th e  i s l a n d s  n e a r  B ig 
Arm and D ayton a l s o  w en t to  th e  n o r th  end o f  th e  la k e *  I t  i s  d o u b tfu l  
t h a t  b ro o d s  h a tc h e d  i n  th e  B ird  Is la n d s -N a rro w s  a re a  t r a v e le d  t o  t h e  n o r th  
end o f  t h e  l a k e ,  a lth o u g h  t h e r e  i s  t h a t  p o s s i b i l i t y .  T here i s  a ls o  a  p o s s ­
i b i l i t y  t h a t  some g o s l in g s  fo u n d  a t  t h e  n o r th  end o f  th e  la k e  may have 
come down th e  F la th e a d  R iv e r  from  t h e  n o r th .
No c o lo r  m ark ing  was a t te m p te d  on th e  r i v e r ,  and  th u s  movements 
o f  b ro o d s  t h e r e  w ere  n o t  d e f i n i t e l y  d e te rm in e d . O b s e rv a tio n s  i n d ic a t e d  
t h a t  b ro o d s  g e n e r a l l y  te n d e d  t o  move dow nstream  from  n e s t in g  a re a s  and con­
g r e g a te d  w here  low g r a s s y  p a s tu r e s  w ere  a d ja c e n t  to  th e  r i v e r .
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TABLE lU
COMPARISON OF NUMBER AND DISTRIBUTION OF GOSLINGS HATCHED 
AND NUMBER AND DISTRIBUTION OF GOSLINGS ON REARING GROUNDS,
FLATHEAD LAKE
1953 195hArea Hatched Reared Hatched keared
Bird Islands-Narrows- 
Cat Bay-Poison Bay 388 255 230 157
Driftwood-Melita- 
Big Ann 72 35 30 20
Cedar-Shelter-
Dayton 89 U5 51 26
Goo se-Douglas 
North Bid 100 160 6k 90
Totals-Lake 6U9 U95 375 293
Description of Brood Rearing Areas. Rearing grounds on the lake 
are all in shallow areas that are adjacent to pastures or marsh areas 
where a food supply of grass or aquatic plants is plentiful.
The East Poison Bay area consists of about four miles of shore­
line with extensive areas of cattails and brush-covered swamps. Five short 
stretches of pasture are close to the shore. Under conditions of low water, 
mud flats of about one fourth mile in width intervene between open water 
and the summer shore line. Early in the brood season, broods were scat­
tered in this area and goslings fed largely on small aquatic plants in the 
marshy areas and around springs on the mud flats. As broods grew older 
they congregated on the grassy pasture areas.
The West Poison Bay area consists of two miles of shoreline and 
is built up with homes and farms. There are no extensive marshy areas
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and a  s t e e p e r  s h o r e l in e  e x p o ses  o n ly  a  few  y a rd s  o f  mud f l a t s  a t  low 
w a te r .  F iv e  lo n g  s t r e t c h e s  o f  p a s tu r e  b o rd e r  th e  s h o r e .  G o s lin g s  in  
t h i s  a re a  f r e q u e n te d  f e e d in g  g rounds c lo s e  t o  human h a b i t a t i o n  and b e ­
came r e l a t i v e l y  ta m e .
B ig Swamp i s  a  sh a llo w  m arsh  a b o u t o n e - h a l f  m ile  i n  le n g th  and 
200 y a rd s  i n  w id th .  I t  i s  b o rd e re d  by  ro ck y  wooded sh o re  on th e  e a s t  and 
w e s t s id e s  and  open p a s tu r e  on th e  n o r th  and s o u th  e n d s . A d en se  v e g e t­
a t i o n  o f  so f t-s te m m e d  b u l r u s h  and o th e r  a q u a t ic s  make i d e a l  c o v e r  c o n d i t ­
io n s  f o r  th e  few  b ro o d s  r e a r e d  i n  t h i s  a r e a .  Wymore^ s s lo u g h  i s  s i m i l a r  
i n  s i z e  b u t  l a c k s  em ergen t v e g e ta t io n  and i s  su rro u n d e d  on t h r e e  s id e s  
by  open p a s t u r e .
The Big Arm and  D sy ton  r e a r in g  a r e a s  resem b le  th e  W est P o iso n  
Bay a r e a ,  w i th  c o n s id e r a b le  human a c t i v i t y ,  no e x te n s iv e  a re a s  o f  m arsh 
o r  mud f l a t s ,  and s t r e t c h e s  o f  open p a s tu r e  f u r n i s h in g  th e  fe e d in g  g ro u n d s .
The r e a r i n g  a r e a  a t  th e  n o r th  end o f  th e  la k e  c o v e rs  ab o u t f i v e  
m ile s  o f  s h o r e l in e  and re se m b le s  th e  E a s t  P o iso n  Bay a re a  i n  h a v in g  e x te n ­
s iv e  m arshes and mud f l a t s  a t  low  w a te r .  One lo n g  s t r e t c h  o f  p a s tu r e  ad­
j o in s  th e  s h o r e l in e  a t  t h e  e a s t  e n d . G o s lin g s  i n  th e  a re a  f e e d  l a r g e l y  
i n  th e  m arshes and s lo u g h s  d u r in g  th e  e a r l y  p a r t  o f  th e  b rood  p e r io d  b u t  
c o n g re g a te  on  t h e  p a s tu r e  and g r a s s y  d ik e s  b o rd e r in g  th e  s lo u g h s  l a t e r  in  
t h e  s e a s o n .
Brood S iz e  and  B rood G ro u p in g . T here  was a  te n d e n c y  f o r  b ro o d s  
c o n g re g a te d  i n  crow ded b ro o d  r e a r in g  a re a s  to  g roup  and reco m b in e , fo rm in g  
some b ro o d s  o f  much l a r g e r  th a n  a v e ra g e  s i z e .  D a ta  on a v e ra g e  b ro o d  s i z e  
a t  t im e  o f  h a tc h in g  com pared t o  a v e ra g e  b ro o d  s i z e  a t  th e  end o f  th e  b ro o d  
p e r io d  i s  p r e s e n te d  i n  T ab le  15*
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TABLE 15
AVERAGE BROOD SIZE AT HATCHING COMPARED WITH AVERAGE 
BROOD SIZE AT END OF BROOD PERIOD
Average 
Brood at 
Hatching 
1953 195U
No* Young No. Broods Ave. Brood
in Area End in Area End at End of
of Season of Season Season
1953 195U 19^3 iS^h ±9^3 Ï951
East Poison Bay 5*08 It.UU 152 7h 1 7 18 8.90 5*liO
West Poison Bay n tt 103 83 18 18 5 . 7 2 U.18
Big Arm and Dayton It tl 80 U6 12 11 6 . 6 7 U.61|
North End of Lake tt tl l6o 90 2 5 18 6 .U0 U.95
Flathead Lake 5.08 h*hh U95 2 9 7 7 2 65 6.88 U.5U
Flathead River 5.75 5.20 1 0 6 1 7 0 20 3 2 5 . 3 0 5 . 3 0
Ninepipe Refuge 5.50 5.50 33 33 6 6 5.50 5 . 5 0
Bitire Study Area 5.llt U.6U 6 3U h96 9 8 1 0 3 6.U6 h.8l
Brood grouping in 1953 was pronounced on the lake, e s p e c ia l ly  
in the East Poison Bay area where the largest number of goslings was 
concentrated. In this area one brood of UO was followed during most of 
the season, and several broods of 10 to 20 were frequently seen. A brood 
of four red goslings was first seen as part of a brood of twelve, a week 
later was observed several times alone, and during the last four weeks of 
the season appeared consistently as part of a brood of eight. In 195U, 
when there were fewer goslings using the brood areas, there was very little 
increase in average brood size and only two broods of ten or more were ob­
served. In areas which were used by only a few broods, such as Wymore*s 
Slough and Ninepipe Refuge, family groups remained intact. There was 
little brood combination on the river where broods were scattered over a 
50-mile stretch. These observations indicate that the primary factor 
causing combination of broods is crowding on the rearing areas.
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A s i m i l a r  in c r e a s e  i n  a v e ra g e  b ro o d  s i z e  on th e  r e a r in g  g rounds 
h a s  b een  n o te d  i n  t h e  w e s te rn  U n ite d  S t a t e s  by  W illia m s  and M a rs h a ll  ( 1938 )  ̂
by  N a y lo r (1 9 5 3 ) , and  by  M i l l e r  and C o l l in s  (1 9 5 3 ) . E ld e r  (19Ü9) s t r e s s e s  
t h e  perm anence o f  f a m ily  g ro u p s i n  goose  f l o c k s  o b se rv e d  a t  H orseshoe Lake 
i n  I l l i n o i s ,  b u t  Hanson and S m ith  (1950) p o in t  o u t  t h a t  th e  more p ronounced  
te n d e n c y  f o r  f a m i ly  g ro u p s to  rem ain  i n t a c t  i n  t h e  M is s i s s ip p i  V a l le y  goose  
p o p u la t io n  i s  p ro b a b ly  due to  t h e  w id e ly  s c a t t e r e d  n a tu r e  o f  n e s t in g  i n  th e  
s u b a r c t i c  b re e d in g  g rounds*
G o s lin g  C ounts»  In  o r d e r  t o  d e te rm in e  th e  num ber o f  young and 
a d u l t s  u s in g  th e  b ro o d  r e a r in g  a r e a s ,  th e  a v e rag e  b ro o d  s i z e ,  and g o s l in g  
m o r t a l i t y ,  f r e q u e n t  c o u n ts  o f  young and  a d u l t s  on th e  r e a r in g  g rounds 
w ere made*
C om plete c o u n ts  w ere  n o t  a lw ays o b ta in e d  i n  a  b ro o d  a r e a .  Good 
c o u n ts  w ere  e s p e c i a l l y  d i f f i c u l t  t o  make e a r l y  i n  th e  b ro o d  p e r io d  when 
b ro o d s w ere  s c a t t e r e d ,  and  g o s l in g s  w ere  sm a ll  and e a s i l y  c o n cea led *  On 
th e  la k e  e a r l y  b ro o d  c o u n ts  w ere a l s o  h in d e re d  b y  th e  low  la k e  l e v e l  
w hich  o f te n  made i t  n e c e s s a r y  f o r  b ro o d s  to  c ro s s  100  t o  $00  y a rd s  o f  open 
mud f l a t s  t o  g e t  from  fe e d in g  a r e a s  to  open w a te r*  When t h e  w a te r  was low 
o r  th e  l a k e  was v e ry  ro ugh  g o s l in g s  o f t e n  to o k  c o v e r  i n  c a t t a i l s  o r  b ru sh *  
The b e s t  c o u n ts  w ere  made on calm  days l a t e  i n  th e  b ro o d  se a s o n  when th e  
l a k e  l e v e l  was h ig h  and g o s l in g s  to o k  t o  open w a te r  i f  d i s t u r b e d .
T ab le  16 shows th e  num ber o f  c o u n ts  made i n  th e  d i f f e r e n t  b ro o d  
a re a s  d u r in g  th e  s e a so n  and th e  b e s t  t o t a l  co u n t o b ta in e d  i n  each  a r e a .
The " b e s t  t o t a l  c o u n t"  i s  th e  maximum co u n t made u n d e r  good c o n d i t io n s  
n e a r  t h e  end o f  th e  b ro o d  p e r io d ,  and  i n  m ost c a s e s  i s  s u p p o r te d  b y  tw o 
o r  more co u n ts*
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TABLE 16
GOSLING COUNTS ON BROOD REARING AREAS
A rea
Number o f Counts B e s t T o ta l  Count
1953 X9ih 1953 195U
N o rth  End o f  Lake h h 160 90
B ig  Arm Bay 7 h 80 U6
W est P o is o n  Bay 11 6 103 83
E a s t  P o is o n  Bay 21 6 152 7h
F la th e a d  R iv e r 2 3 106 170
N in e p ip e  R efuge 5 U 33 33
To check  on th e  r e l i a b i l i t y  o f  th e  **best t o t a l  count** in  an  a re a  
w here a l l  b ro o d s  w ere  seldom  s e e n ,  c o u n ts  w ere made 3 o r  U t im e s  w eek ly  i n  
t h e  E a s t  P o is o n  Bay a r e a  d u r in g  th e  l a t t e r  p a r t  o f  th e  1953 b ro o d  se a s o n . 
The f re q u e n c y  o f  o b s e r v a t io n  o f  two c o lo r e d  b ro o d s u s in g  th e  a r e a  was u se d  
as  an in d e x  t o  th e  p e r  c e n t  o f  a l l  g o s l in g s  u s in g  t h e  a r e a  w h ich  w ere b e in g  
s e e n  d u r in g  an  a v e ra g e  c o u n t .
NOf o f  t im e s  m arked b ro o d s
c o u ld  have b een  se e n  = 2 b ro o d s x  16 c o u n ts  = 32  t im e s
Times r e d  b ro o d s  w ere  se e n  = 18 t im e s
F req u en cy  o f  o b s e r v a t io n  = = .5 6
A ve. n p . o f  young se e n  i n  e ac h  o f  l 6  c o u n ts  z 19
P ro b a b le  t o t a l  n o . o f  young i n  a r e a  I  — z 11x2
•56
The b e s t  t o t a l  co u n t o f  l5 2  was o b ta in e d  tw ic e  and c o rre sp o n d s  
v e ry  c lo s e l y  t o  t h e  f i g u r e  (lU 2 ) o b ta in e d  by  u s in g  th e  m arked b ro o d  in d e x  
e x p la in e d  a b o v e .
Two a e r i a l  c o u n ts  w ere  made d u r in g  th e  b ro o d  p e r io d  i n  1953^ 
b u t  o n ly  a  s m a ll  p o r t io n  o f  th e  g o s l in g s  known t o  be  p r e s e n t  i n  th e  a r e a
w ere  l o c a te d .  On May U o n ly  22 g o s l in g s  w ere l o c a te d  from  th e  a i r  w here
U3
3h3 g o s l in g s  had  b een  c o u n te d  from  th e  g ro u n d . On June 1 ,  1^2 young w ere
c o u n te d  from  th e  a i r  when o v e r  600  w ere  know t o  be  p r e s e n t  i n  th e  a r e a .
G o s lin g  M o r t a l i t y .  B ecause b ro o d  g ro u p in g  m asked any r e g r e s s io n  
i n  b ro o d  s i z e ,  d e c l in e  i n  a v e ra g e  b ro o d  s i z e  c o u ld  n o t  be  u se d  as an in d e x  
t o  g o s l in g  m o r t a l i t y .  E s t im a te s  o f  g o s l in g  m o r t a l i t y  shown i n  T ab le  1? a re  
b a se d  on com parison  o f  th e  num ber o f  young a t  t im e  o f  h a tc h  w ith  th e  number 
o f  young i n  th e  a r e a  a t  t h e  end o f  th e  b ro o d  p e r io d  ( J u l y  1 $ ) .
TABLE 17 
GOSLING MORTALITY IN STUDY AREA
F la th e a d  F la th e a d  N in ep ip e  T o ta ls  f o r
Lake R iv e r  R efuge A rea
1953 19ëll 19^3 'I9^h 1953 195Ü 1953 195U
No. young h a tc h e d 6hB 375 115 186 33 33 796 592;
N o. young a t  end 
o f  b ro o d  p e r io d h95 293 106 170 33 33 63k h96
N o. young l o s t 153 82 9 16 0 0 162 98
P e r c e n t  l o s t 2 3 .6 2 1 .8 7 .8 8 .6 0 .0 0 .0 20.U 1 6 .5
The r e l a t i v e l y  h ig h  g o s l in g  m o r t a l i t y  on th e  la k e  i s  b e l i e v e d  t o  
be  a  r e a l  l o s s  and n o t  th e  r e s u l t  o f  in c o m p le te  g o s l in g  c o u n ts  on th e  la k e  
o r  f a i l u r e  t o  l o c a t e  n e s t s  on th e  r i v e r  o r  r e f u g e .  I f  c o n c lu s io n s  ab o u t 
movements o f  young from  th e  n e s t in g  i s l a n d s  to  t h e  b ro o d  r e a r in g  a r e a s  a re  
c o r r e c t ,  m o r t a l i t y  a t  t h e  s o u th  end o f  th e  l a k e  i s  a b o u t 33 p e r  c e n t  and 
m o r t a l i t y  o f  g o s l in g s  from  t h e  w e s t  and  n o r t h  p o r t io n s  o f  th e  l a k e  i s  ab o u t 
7#5 p e r  c e n t  (T a b le  lU ) .  I f  some o f  th e  g o s l in g s  a t  t h e  n o r th  end  o f  th e  
la k e  came from  th e  s o u th  end o f  th e  l a k e  o r  from  th e  r i v e r  n o r th  o f  th e  
l a k e ,  t h i s  p i c t u r e  o f  m o r t a l i t y  on t h e  la k e  w ould  be ch an g e d .
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T here  was l i t t l e  d i r e c t  e v id e n c e  o f  th e  c a u se s  o f  j u v e n i l e  mor­
t a l i t y  on  th e  l a k e ,  b u t  m ost o f  th e  a v a i l a b l e  e v id e n c e  comes from  P o iso n  
Bay w here m o r t a l i t y  was t h e  h i g h e s t .  Many b ro o d s s u f f e r e d  lo s s e s  w h ile  
c ro s s in g  by  la n d  o v e r  F in le y  P o in t  from  th e  B ird  I s la n d s  t o  P o iso n  Bay. 
R e s id e n ts  i n  t h a t  a r e a  r e p o r t  f in d in g  g o s l in g s  s t r a n d e d  i n  c a t t l e  g u a rd s , 
d e s e r t e d  on r o a d s ,  o r  k i l l e d  b y  dogs and c a t s .  O th e r  lo s s e s  u n d o u b te d ly  
o c c u r re d  e a r l y  i n  t h e  b ro o d  p e r io d  when th e  low  la k e  l e v e l  made i t  n e c e s ­
s a r y  f o r  g o s l in g s  t o  c ro s s  e x te n s iv e  mud f l a t s  t o  re a c h  open w a te r .  One 
tw o -w eek -o ld  b ro o d , t im e d  w h ile  m aking t h i s  c r o s s in g ,  t r a v e l e d  ab o u t 300 
y a rd s  i n  m in u te s .  B roods ru n n in g  f o r  w a te r  o r  ta k in g  c o v e r  i n  c a t t a i l s  
w ere v u ln e r a b le  to  p r e d a t o r s .  C o y o te s , a t t r a c t e d  t o  a s e c t io n  o f  th e  E a s t  
P o iso n  Bay r e a r in g  g ro u n d s by  r e f u s e  i n  19$hy may have k i l l e d  many young .
No c o n c lu s iv e  e v id e n c e  was fo u n d , b u t  many c o y o te  t r a c k s  w ere se e n  on th e  
mud f l a t s ,  and  a  fa rm e r  i n  th e  a r e a  c la im s  to  have  seen  them  c h a s in g  g o s­
l i n g s .  Dogs a ls o  roam ed t h e  a r e a  and may have cau se d  some m o r t a l i t y .  
E y e -w itn e ss  a c c o u n ts  b y  la k e  sh o re  r e s i d e n t s  o f  d o m es tic  ducks and  g e e se  
b e in g  k i l l e d  by  m ink i n d i c a t e  t h a t  t h i s  i s  an im p o r ta n t  p r e d a t o r .  Mary 
mink t r a c k s  w ere  se e n  on  th e  f l a t s ,  and  one p a r t i a l l y  grown g o s l in g  was 
fo und  on th e  m arsh edge i n  1953 w ith  f l e s h  e a te n  from  th e  head  and n e c k .
G o s lin g s  i n  th e  W est P o iso n  Bay, B ig Arm, and D ayton  a re a s  s u f ­
f e r e d  v e ry  l i t t l e  m o r t a l i t y .  P ro b a b ly  t h e  p ro x im ity  o f  t h e  f e e d in g  g rounds 
t o  open w a te r  i n  th e s e  a r e a s  and t h e  l a c k  o f  c o v e r  f o r  p r e d a to r s  w ere th e  
f a v o r a b le  f a c t o r s .  Human a c t i v i t y  i n  th e s e  a r e a s  a p p a r e n t ly  had  no i l l  
e f f e c t s  on th e  g o s l in g s  and  may have d e c re a s e d  m o r t a l i t y  by  d is c o u ra g in g  
su ch  p r e d a to r s  a s  mink and  c o y o te .
U5
M ost o f  th e  m o r t a l i t y  o f  g o s l in g s  from  th e  w e s t and n o r th  
p o r t io n s  o f  th e  la k e  p ro b a b ly  o c c u r re d  on th e  n o r th  end r e a r i n g  groundSji 
w here c o n d i t io n s  w ere  s i m i l a r  t o  th o s e  i n  E a s t  P o iso n  Bay# No s ig n  o f  
m ink o r  c o y o te  was fo u n d  i n  t h i s  a r e a ,  and la c k  o f  th e s e  p r e d a to r s  may 
a cc o u n t f o r  m o r t a l i t y  b e in g  lo w e r th a n  in  E a s t  P o iso n  Bay# N e i th e r  d id  
g o s l in g s  u s in g  t h i s  a r e a  make an o v e r la n d  t r e k  to  re a c h  th e  r e a r in g  
g rounds a s  d id  many o f  th o s e  u s in g  th e  E a s t  P o is o n  Bay a r e a .
The d a ta  on t o t a l  h a tc h  and num ber o f  young a t  th e  end o f  th e  
b ro o d  p e r io d  a r e  l e s s  co m p le te  on th e  r i v e r ,  and t h e r e f o r e  d a ta  on g o s l in g  
m o r t a l i t y  a re  l e s s  r e l i a b l e *  I t  i s  p r o b a b le ,  how ever, a s  i n d ic a t e d  i n  T ab le  
1 7 , t h a t  g o s l in g  m o r t a l i t y  on th e  r i v e r  i s  c o n s id e r a b ly  lo w e r b e ca u se  o f
i t s  g r e a t e r  i s o l a t i o n  and th e  p r o t e c t i o n  a f f o r d e d  by  num erous i s l a n d s  and
c h a n n e ls ,  deep  w a te r ,  and s w i f t  c u r r e n t s .
A c t i v i t i e s  o f  A d u lts  d u r in g  th e  Brood P e r io d .  D uring  th e  e a r l y  
p a r t  o f  th e  b ro o d  p e r io d  n o n -b re e d in g  a d u l t s  c o n tin u e d  t o  f r e q u e n t  th e  n e s t ­
in g  i s l a n d s  and  f e e d in g  a r e a s  i n  p a i r s  and s m a ll  f l o c k s .  As th e  se a s o n  
p ro g re s s e d  th e s e  f l o c k s  o f  n o n -b re e d in g  b i r d s  w ere a p p a r e n t ly  jo in e d  b y  
n o n -b re e d in g  p a i r s  and u n s u c c e s s f u l  b re e d in g  p a i r s  and  com bined to  form  
l a r g e r  f lo c k s *  I n  l a t e  May and  e a r l y  June  f l o c k s  o f  $0 t o  200 g e e se  con­
g re g a te d  on th e  f e e d in g  a r e a s  a ro u n d  th e  l a k e .
In  1953 m ost o f  th e  n o n -b re e d in g  a d u l t s  and b re e d in g  a d u l t s  t h a t
d id  n o t  have young moved from  th e  l a k e  o n to  P a b lo  R e s e rv o i r  b y  th e  t im e  th e
m o lt began  a b o u t June  1$* M ost o f  th e  s u r p lu s  a d u l t s  a ls o  d is a p p e a re d  from  
th e  r i v e r  a t  t h i s  t im e  and p ro b a b ly  moved t o  N in e p ip e  o r  P a b lo  R e s e rv o ir s *  
T h is  movement o f  s u r p lu s  a d u l t s  o n to  th e  r e fu g e s  f o r  th e  m o lt i s  su g g e s te d  
by  th e  c en su s  f i g u r e s  i n  T a b le  18 w hich  show a p p ro x im a te ly  th e  same t o t a l
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n im b e r ( 8 0 0 ) o f  a d u l t s  i n  t h e  a r e a  w h ich  w ere  p r e s e n t  d u r in g  th e  n e s t in g  
s e a s o n  (T a b le  1 , page  1 0 ) .
I n  195U a  l a r g e  p a r t  o f  th e  n o n -b re e d in g  a d u l t s  w hich  w ere  p r e s ­
e n t  e a r l i e r  i n  t h e  b re e d in g  p e r io d  a p p a r e n t ly  moved o u t o f  th e  s tu d y  a re a  
b e fo re  th e  m o lt began  in  m id -Ju n e . T a b le  18 shows 658 a d u l t s  p r e s e n t  in  th e  
s tu d y  a r e a  a t  t h e  end o f  June  i n  195U as com pared w ith  1075 p r e s e n t  i n  th e  
a r e a  d u r in g  A p r i l  and May (T ab le  1 ) .  D uring  ban d in g  o p e ra t io n s  i n  th e  s tu d y  
a re a  i n  Ju n e  o f  1?5L» tw e lv e  a d u l t s  t h a t  had  been  banded  i n  June o f  1953 
w ere r e c a p tu r e d ,  b u t  none o f  th e  g o s l in g s  t h a t  had  been  banded  i n  1953 w ere  
r e t r a p p e d .  T hese r e t u r n s  s u g g e s te d  t h a t  i t  was m o s tly  th e  y e a r l in g  b i r d s  
t h a t  had  moved o u t  o f  t h e  s tu d y  a r e a .
TABLE 18
NUMBER AND DISTRIBUTION OF GEESE IN THE STUDY
AREA AT THE END OF THE BROOD1 PERIOD
1933 195U
No. No. T o ta l No. No. T o ta l
Young A d u lts G eese Young A d u lts Geese
E a s t  P o iso n  Bay l^ è 3li 186 7h 36 110
W est P o iso n  Bay 103 37 lUo 83 37 120
Big Arm Bay 80 2h lo li U6 23 69
N o rth  End o f  Lake 160 50 210 90 36 126
T o ta l-L a k e U95 lii5 6ltO 293 132 U25
P a b lo  R e s e rv o ir 0 U50 U3o 0 375 375
N in ep ip e  R e s e rv o ir 33 U2 73 33 67 100
F la th e a d  R iv e r 106 Ihh 230 170 8U 25ii
T o ta l-A re a ' '63ÏÏ v y i ÏÜX3" Ii96 658 ■Tï5ir' ■
A d u lt  p a i r s  w i th  young rem ain ed  w ith  th e  g o s l in g s  on th e  b ro o d  
g ro u n d s th ro u g h  t h e  m o lt ,  w h ich  c o n tin u e d  from  ab o u t Ju n e  15 t o  J u l y  20# 
A d u lts  r e g a in e d  t h e i r  pow ers o f  f l i g h t  a t  t h e  same tim e  th e  young w ere 
a t t a i n i n g  f l i g h t  f o r  th e  f i r s t  tim e#
No e v id e n c e  o f  a d u l t  m o r t a l i t y  was fo u n d  d u r in g  th e  b ro o d  p e rio d #
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PIATE III
Gosling Captured on East Poison Bay Rearing Area
i
Banding Operations, East Poison Bay
BANDING
In  e a r l y  J u ly  o f  19^3y when b o th  young and a d u l t s  w ere f l i g h t ­
l e s s ,  a s  many g e e se  a s  p o s s ib l e  w ere t r a p p e d  and b anded  i n  th e  s tu d y  a r e a .  
The o b j e c t i v e s  o f  t h e  b an d in g  w e re :
1# To f u r n i s h  a  means o f  a n a ly s i s  o f  th e  k i l l  d u r in g  th e  1953 
h u n tin g  s e a s o n .
2^ To a i d  i n  d e te rm in in g  w h e th e r  l o c a l  b i r d s  m ig r a te .
3 .  To a id  i n  f u t u r e  s t u d i e s  o f  th e  p o p u la t io n .
M ethods
I n  e a s t  and  w e s t P o is o n  B ay, young and a d u l t s  w ere  h e rd e d  w ith  
f o u r  t o  s i x  m oto r b o a ts  i n t o  w ire  w ing  t r a p s  p la c e d  on la n d  i n  h e a v i ly  
u se d  s e c t i o n s  o f  th e  b ro o d  a r e a s .  T h ree  d r iv e s  w ere made i n  th e  E a s t  P o i ­
son  Bay a r e a  on June  30 and J u ly  1 ,  and one d r iv e  was made i n  th e  W est 
P o iso n  Bay a r e a  on J u ly  2 .  A t t h i s  tim e  some o f  th e  young managed t o  f l y  
when p u rs u e d , and some o f  t h e  a d u l t s  had  p ro g re s s e d  f a r  enough i n  t h e  m o lt 
so t h a t  th e y  c o u ld  f l y .  Betw een f i f t e e n  and  t h i r t y  g e e s e ,  m o s tly  young , 
w ere c a u g h t i n  e a c h  d r i v e .  A l l  g e e se  t r a p p e d  w ere a g e d , s e x e d , b an d ed , and  
y e llo w  a i r p l a n e  dope was p a in t e d  on th e  c h e e k s , t h r o a t ,  b a c k , and  t a i l .  I t  
was hoped t h a t  th e  a i r p l a n e  dope w ould m ark th e  g e e s e  th ro u g h  th e  summer 
and in to  t h e  h u n tin g  s e a s o n .
On J u ly  8 an a t te m p t was made t o  h e rd  m o ltin g  a d u l t  g e e se  on 
P a b lo  R e s e r v o i r .  By t h a t  d a te  o v e r  h a l f  o f  t h e  U50 g e e se  w h ich  m o lte d  on 
P a b lo  w ere a b le  to  f l y ,  and  th o s e  t h a t  c o u ld  n o t  f l y  c o u ld  n o t  be  h e rd e d  
s u c c e s s f u l l y .  O f a b o u t 200 f l i g h t l e s s  g e e se  h ead ed  to w a rd  th e  t r a p  w i th  
f o u r  b o a t s ,  o n ly  f o u r  w e re  c a u g h t .  On J u ly  9 ,  1 0 , and  1 1 , f l i g h t l e s s  
g e e se  w ere ru n  down i n d i v i d u a l l y  and c a u g h t b y  hand  w i th  d ip  n e t s .  G eese
banded  on P a b lo  w ere  m arked w i th  r e d  a i r p l a n e  d o p e .
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On J u ly  1 2 , o v e r  tw e n ty  youuig g e e se  w ere c au g h t w i th  d ip  n e t s  
a t  th e  n o r th  end o f  th e  la k e #  No a t te m p t was made to  h e rd  g e e se  i n  t h i s
a r e a  b e c a u se  o f  th e  l a r g e  t r a c t s  o f  in u n d a te d  t im b e r  and q u a n t i t i e s  o f
d r if tw o o d  p i l e d  up on th e  s h o re l in e #
On J u ly  19 two young g e ese  w ere c au g h t w ith  a  d ip  n e t  on F l a t ­
head  R iv er#  A lm ost a l l  g e e se  i n  th e  s tu d y  a r e a  c o u ld  f l y  by  t h a t  d a te  and
no f u r t h e r  a t te m p ts  w ere made t o  band  f l i g h t l e s s  g e e se  i n  19?3*
D uring  S ep tem ber a t te m p ts  w ere made to  b a i t  g e e se  on th e  r e s e r ­
v o i r s  and t o  t r a p  them  on th e  b a i t e d  a r e a s  w i th  a  c a n n o n -p ro je c te d  n e t  
t r a p #  O nly  two g e e se  w ere  c a u g h t a t  t h a t  tim e#  The cannon t r a p  was t r i e d  
a g a in  a f t e r  th e  h u n tin g  s e a s o n  i n  D ecem ber, and  a t  t h a t  tim e  tw e lv e  g e e se  
w ere c a u g h t and banded# T h is  m ethod w ould be m ost e f f e c t i v e  i n  w in te r  when 
fo o d  i s  s c a r c e  and g e e s e  c o u ld  e a s i l y  be  b a i t e d  i n to  th e  t r a p  a rea#
I n  l a t e  Ju n e  and e a r l y  J u ly  o f  19^L , f l i g h t l e s s  g e e se  w ere a g a in  
t r a p p e d  and banded  i n  th e  s tu d y  a re a#  O ver UOO young and  a d u l t  g e e se  w ere 
banded  a t  t h i s  tim e#  F o r p u rp o se s  o f  th e  p r e s e n t  s tu d y  th e  195U b an d in g  
was r e l e v a n t  o n ly  i n s o f a r  a s  b i r d s  banded  i n  19$3 w ere re tra p p e d #
R e s u l ts
Banding# B e fo re  t h e  1953 h u n tin g  s e a s o n , 208 g e e se  w ere  banded  
i n  t h e  s tu d y  a re a #  T ab le  19 sum m arizes th e  r e s u l t s  o f  t h i s  b an d in g  p ro ­
gram#
A t th e  tim e  m ost o f  t h e  g e e s e  w ere  b anded  (Ju n e  30 t o  J u ly  19) 
th e r e  w ere a p p ro x im a te ly  l , I | . l5  g e e se  p r e s e n t  i n  t h e  s tu d y  a re a#  Thus 
ab o u t 1U*7 p e r  c e n t  o f  t h e  l o c a l  g o o se  p o p u la t io n  was m arked b e fo r e  t h e  
1953 h u n tin g  s e a s o n .
So
TABLE 19
GEESE BANDED IN THE STUDY AREA, 19S3
A rea
Banded
E a s t  
P o iso n  
. B_ajr
W est
P o is o n
Bay
N o rth  
End o f  
Lake
P a b lo
R e se r­
v o i r
F l a t ­
head
R iv e r
N in e p ip e
R e s e r ­
v o i r
T o ta ls
f o r
A rea
J u v e n i le
Ife le s 3U 13 16 0 1 0 6U
J u v e n i le
Fem ales 30 lU 6 0 1 1 52
T o ta l
J u v e n i le s 6k 27 22 0 1 1 116
A d u lt
M ales h h 0 37 0 0 U5
A d u lt
Fem ales 5 6 1 3h 0 1 U7
T o ta l
A d u lts 9 10 1 71 0 1 92
T o ta l
G eese 73 37 23 71 2 2 208
C o lo r M ark ing . The u se  o f  r e d  and y e llo w  a i r p la n e  dope t o  c o lo r  
mark banded  g e e se  d id  n o t  p ro v e  s u c c e s s f u l  u n d e r th e  c o n d i t io n s  t r i e d *  The 
p a i n t  was a p p l ie d  on th e  s o f t  f e a t h e r s  o f  c h e e k s , t h r o a t ,  and  t a i l  and 
a p p a r e n t ly  was p re e n e d  o f f  by  th e  g eese*  W ith in  two t o  t h r e e  w eeks a f t e r  
th e  p a i n t  was a p p l i e d  no c o lo r  c o u ld  be  d is c e r n e d  on banded  g e e se  o b se rv e d  
th ro u g h  b in o c u la r  o r  te le s c o p e *  O nly  one b anded  goose  s h o t  d u r in g  th e  h u n t­
in g  se a so n  showed any s ig n  o f  t h e  p a i n t  a p p l ie d  d u r in g  b a n d in g . The t r a c e  
t h a t  rem a in ed  was on th e  m id d le  o f  th e  back* I t  i s  b e l ie v e d  t h a t  th e  p a in t  
m ight have been  more s u c c e s s f u l  i f  a p p l ie d  on th e  p r im a r ie s  and r e t r i c e s .
Band r e t u r n s  d u r in g  th e  H un ting  Season* D uring  th e  1953 h u n tin g  
se a so n  36 bands w ere  re c o v e re d  and  r e tu r n e d  by  h u n te rs *  The d i s t r i b u t i o n
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o f  t h e s e  r e tu r n s  and t h e i r  r e l a t i o n  t o  th e  k i l l  w i l l  be d is c u s s e d  i n  th e  
fo l lo w in g  s e c t i o n .
R e tra p s  o f  Banded B ird s  i n  1954» When b an d in g  o f  f l i g h t l e s s  
g e e se  was a g a in  u n d e r ta k e n  i n  1 9 54 , tw e lv e  o f  th e  b i r d s  banded i n  1953 
w ere r e t r a p p e d .  A ll  r e t r a p s  w ere a d u l t  b i r d s  banded on P o iso n  Bay o r  
P a b lo  R e s e rv o i r  i n  1953 • None o f  t h e  g e e se  banded a s  g o s l in g s  i n  1953 
w ere r e t r a p p e d .  T hree  g e e se  banded o u ts id e  o f  th e  s t u d y  a r e a  w ere a l s o  
r e t r a p p e d  a t  t h i s  t im e .
FALL AND WINTER PHASE—THE HUNTING SEASON,
MIGRATION, AND WINTER, MORTALITY
The Pre-H "unting  S easo n  P e r io d — J u ly  1$ t o  O c to b e r 10
P o p u la t io n  Numbers and  Movements# I n  J u ly  o f  19$3 , when young 
c o u ld  f l y  and a d u l t s  had  r e g a in e d  f l i g h t  a f t e r  th e  m o lt ,  young and a d u l t  
g e e se  re m a in in g  on t h e  l a k e  and r i v e r  jo in e d  th e  n o n -b re e d in g  b i r d s  on 
th e  re fu g e  a re a s  » T h is  movement was i n d ic a t e d  b y  c e n su s  f i g u r e s  and  b y  
th e  p re s e n c e  o f  many banded  g e e se  on th e  r e f u g e s ,  some o f  them  i n  sm a ll  
f lo c k s  w h ich  w ere  e v id e n t ly  f a m ily  g ro u p s from  t h e  la k e *  The g e e se  r e ­
m ained  on th e  r e s e r v o i r s  th ro u g h o u t A ugust and e a r l y  S e p tem b er. A d rop  
i n  w a te r  l e v e l s  on th e  r e fu g e s  b ro u g h t a b o u t f a v o r a b le  l o a f in g  and f e e d ­
in g  c o n d i t io n s  b y  e x p o sin g  mud b a r s  and  e x te n s iv e  a r e a s  o f  s e m i-a q u a t ic  
v e g e t a t i o n .  The d w arf s p ik e ru s h  ( E le o c h a r is  a c i c u l a r i s ) a p p e a re d  to  be 
th e  m ost im p o r ta n t  fo o d  p l a n t  on th e  r e fu g e  a re a s  d u r in g  l a t e  summer and 
f a l l #  D uring  t h i s  p e r io d ,  th e  g e e se  s p e n t  m ost o f  th e  tim e  on th e  r e f ­
u g e s , le a v in g  o n ly  f o r  an  h o u r o r  two j u s t  a f t e r  s u n r i s e  e ach  m orning t o  
f e e d  on g r a in  i n  f a l lo w  f i e l d s  o r  s tu b b le  a d jo in in g  th e  r e fu g e  a r e a s .
A f t e r  th e  f i r s t  o f  A u g u s t, a  s te a d y  in c r e a s e  i n  th e  num bers o f  
g e e se  u s in g  th e  r e s e r v o i r s  was n o te d .  Some o f  t h i s  in c r e a s e  was due to  
th e  i n f l u x  o f  l o c a l  b i r d s  from  th e  r i v e r  and l a k e ,  b u t  num bers beyond th e  
t o t a l  p o p u la t io n  o f  th e  s tu d y  a r e a  on J u ly  f i r s t  a p p a r e n t ly  r e p r e s e n te d  
a  movement o f  g e e s e  i n  fro m  more d i s t a n t  a r e a s .
On S ep tem ber 1 7 , a  p e r io d  o f  c o ld  b l u s t e r y  w e a th e r  began  w hich  
was a p p a r e n t ly  th e  c a u se  f o r  some o f  th e  g e e se  moving o n to  P o is o n  Bay f o r  
t h e  n ig h t  and p a r t  o f  e ac h  d a y . T h is  was t h e  b e g in n in g  o f  a  d a i l y
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movement be tw een  la k e  and  r e s e r v o i r  w hich  c o n tin u e d  th ro u g h o u t th e  h u n t­
in g  s e a s o n . T here  was a ls o  a  movement o f  a  few  g e e se  o n to  th e  r i v e r  a t  
t h i s  t im e .
The d i s t r i b u t i o n  o f  g e e se  i n  th e  s tu d y  a re a  d u r in g  th e  p r e ­
h u n tin g  s e a s o n  p e r io d  i s  shown by th e  c e n su s  f i g u r e s  p r e s e n te d  i n  T ab le  2 0 . 
T hese f i g u r e s  w ere  co m p iled  from  b o th  a e r i a l  and g round  c o u n ts .
TABLE 20
POPULATION TRENDS DURING PRE-HUNTING SEASON PERIOD 1953
D ate J u ly
1
J u ly
20
Aug.
5
Aug.
25
S e p t . S e p t .
15
S e p t .
25
F la th e a d  Lake 
( n o r th  end)
210 200 65 25 25 00 ?U9
F la th e a d  Lake 
( s o u th  and  w e s t)
lo o 266 00 00 00 00 8lU
F la th e a d  R iv e r 250 250 250 00 00 00 162
P ab lo  R efuge U5o 520 875 1525 1725 1950 611
N in ep ip e  and 
K ick ing  H orse 7? i5o 225 150 275 37? 567
S tu d y  A rea Htl5 1386 11:15 1700 2025 2325 2703
The H un ting S e a so n —O c to b e r 10 to December 8
M ethods. D uring  th e  h u n tin g  s e a s o n , th e  i n v e s t i g a t o r  was i n  th e  
f i e l d  f u l l  tim e  and was a s s i s t e d  by  a  F i s h  and  Game D epartm en t b i o l o g i s t  
a s s ig n e d  t o  th e  a r e a .  O th e r  em ployees o f  t h e  F is h  and Game D epartm en t and 
th e  U. S . F is h  and  W i l d l i f e  S e r v ic e  a l s o  h e lp e d  g a th e r  d a ta  on num ber o f  
g e ese  i n  th e  a r e a ,  l o c a l  and  m ig r a to r y  m ovem ents o f  g e e s e ,  h u n tin g  p r e s s u r e ,  
t o t a l  k i H ,  c r i p p l in g  l o s s e s ,  bag c h e c k s , and  band  r e t u r n s .
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I n  o r d e r  t o  d e te rm in e  th e  num ber and  d i s t r i b u t i o n  o f  g e ese  i n  
th e  s tu d y  a r e a ,  g round  c o u n ts  w ere  made on F la th e a d  Lake and on N in e p ip e , 
P a b lo , and K ick in g  H orse R e s e rv o ir s  a t  l e a s t  once a  w eek, and an a e r i a l  
c e n su s  o f  t ^ e  e n t i r e  s tu d y  a re a  was made once e v e ry  t h r e e  w eeks d u r in g  th e  
h u n tin g  s e a s o n .
F i e ld  d a ta  w ere  o b ta in e d  n e a r l y  e v e ry  day  on movements o f  g e e se  
a ro u n d  th e  re fu g e  a re a s  and  th e  s o u th  end o f  th e  l a k e .  F re q u e n t o b s e r ­
v a t io n s  w ere  a l s o  made o f  movements and f e e d in g  h a b i t s  in s id e  th e  r e f u g e s .
As many d a ta  a s  p o s s ib le  on h u n te r  k i l l  and c r ip p l in g  lo s s e s
w ere o b ta in e d  by  d i r e c t  o b s e r v a t io n  i n  th e  f i e l d .  Many g e e se  w ere  checked  
i n  h u n te rs*  b ag s f o r  age and s e x .  Names and a d d re s s e s  o f  a l l  h u n te r s  con­
t a c t e d  i n  t h e  f i e l d  w ere  o b ta in e d ,  w h e th e r  o r  n o t  th e y  had bagged  g e e s e .  
Most o f  th e s e  h u n te r s  w ere  in te r v ie w e d  a g a in  a f t e r  th e  c lo s e  o f  th e  s e a s o n . 
S econd-hand  r e p o r t s  o f  g e e s e  k i l l e d  w ere  a l s o  fo llo w e d  up w ith  p e r s o n a l  
in te rv ie w s  i f  p o s s ib l e .  In  in te r v ie w s  h u n te r s  w ere  a sk ed  to  f u r n i s h  i n f o r ­
m a tio n  on num ber o f  g e e se  k i l l e d ,  d a te  and  p la c e  k i l l e d ,  t im e  o f  day  and 
a c t i v i t i e s  o f  g e ese  when k i l l e d ,  h u n tin g  m ethods, number o f  h u n tin g  days 
and h o u rs ,  and e s t im a te d  num ber o f  g e e se  c r i p p l e d .
A l l  h u n te r s  w ere  a sk e d  t o  r e t u r n  bands from  bagged  g e e se  t o  em­
p lo y e e s  o f  th e  F is h  and Game D ep artm en t and t o  s u p p ly  in fo rm a tio n  on d a te  
and p la c e  k ille d ®  I t  i s  b e l i e v e d  t h a t  c lo s e  to  one hun d red  p e r  c e n t  o f  
th e  bands re c o v e re d  by  h u n te r s  i n  th e  a r e a  w ere  r e tu r n e d .
R e s u l ts  o f  A e r i a l  Census® The num ber and  d i s t r i b u t i o n  o f  g e e se
i n  th e  s tu d y  a re a  d u r in g  th e  h u n t in g  s e a s o n  i s  shown i n  T ab le  21 by  a
summary o f  th e  a e r i a l  c o u n ts  made a t  th re e -w e e k  i n t e r v a l s .  The c e n su s  f i g ­
u re s  i n d ic a t e  t h a t  m ig r a t io n  o f  n o r th e r n  b i r d s  i n t o  th e  a r e a  ro s e  t o  a  peak
$$
e a r l y  i n  November and l e v e le d  o f f  to  th e  p r e - h u n t in g  se a s o n  f i g u r e  
( S e p t .  2h) b y  December 8 .  Most o f  th e  g e e se  w ere c o n c e n tr a te d  on N ine­
p ip e  and  P a b lo  R efuges th ro u g h o u t th e  h u n tin g  season*  T here  w ere  few  
g e e se  fo u n d  on P o iso n  Bay^ F la th e a d  R iv e r  o r  K ick in g  H orse R e s e rv o ir  a f t e r  
t h e  h u n tin g  s e a so n  b e g a n , and band r e tu r n s  i n d ic a t e d  t h a t  th e s e  w ere  p ro b ­
a b ly  l o c a l  geese*  G eese fo u n d  a t  t h e  n o r th  end  o f  th e  la k e  w ere e v id e n t ly  
b o th  l o c a l  and m ig ra n t  geese*  One o f  th e  young g e e se  banded  a t  th e  n o r th  
end o f  th e  l a k e  was s h o t  i n  E a s t  P o is o n  Bay on O c to b e r 1 2 , b u t  t h r e e  o f  th e  
g e e se  banded  i n  t h a t  a r e a  w ere  s h o t  a t  th e  n o r th  end  o f  th e  la k e  a  few days 
a f t e r  th e  h u n tin g  s e a s o n  began* One young goose banded  a t  t h e  s o u th  end o f  
th e  la k e  w as a l s o  s h o t  a t  t h e  n o r th  end*
TABLE 21
AERIAL COUNTS MADE DURING 1953 HUNTING SEASON
S ep t*  2U O ct* 7 Oct* 29 Nov* 17 Dec* 8
P ab lo  R e s e rv o ir 611 11:15 2000 2395 1385
N in ep ip e  R e s e rv o ir 301: 992 1023 11:60 770
K ick ing  H orse Res* 260 00 00 00 90
S ou th  End o f  Lake 8lU 187 53 56 108
N o rth  End o f  Lake 51:9 7U6 291: 00 391
F la th e a d  R iv e r 162 00 00 00 17
T o ta ls  f o r  A rea 2703 32U0 3370 3911 2761
Movements* The movem ents o f  t h e  g e e s e  w ere  o f  g r e a t  im p o rta n c e  
i n  d e te rm in in g  th e  num ber o f  g e e se  a v a i l a b l e  to  h u n te r s  i n  t h e  s tu d y  a re a . 
Movements w ere  o f  t h r e e  k in d s ;  m ig r a to r y  f l i g h t s ,  l o c a l  f l i g h t s  be tw een  
w a te r  a r e a s ,  and  f e e d in g  f l i g h t s *  T hese  movements a r e  shown i n  F ig u re  U*
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L ocal F l ig h t s  
betw een W ater 
Areas
M ig ra to ry
F l ig h ts
y.- F eed ing  Areas
r and  F eed ing  F l ig h ts
F ig u re  km Lower F la th e a d  V a l le y ,  Showing Movements o f  Geese
d u r in g  1953 H u n tin g  S eason
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M ig ra to ry  F l ig h ts »  As a  r u l e  t h e r e  was no way o f  d i s t i n g ­
u is h in g  m ig ra to ry  g e e se  from  th e  l o c a l  b i r d s • H u n te rs  c la im e d  t h a t  th e y  
c o u ld  t e l l  n o r th e r n  b i r d s  by  t h e i r  l a r g e r  s i z e  and th e  r e d d is h  c o lo r a t io n  
o f  th e  b r e a s t^  b u t  th e s e  c r i t e r i a  w ere  o f  no v a lu e .  The r e d d is h  c o lo r a t io n  
was fo u n d  on some o f  t h e  banded  l o c a l  g e e se  and was a p p a r e n t ly  a  s t a i n  
c au se d  by  an  i r o n  compound i n  some o f  th e  l o c a l  sh a llo w  w a te r  a r e a s .  T here 
was no way t o  com pare w e ig h ts  o f  l o c a l  and  n o r th e r n  b i r d s ,  b u t  t h e r e  was no 
s i g n i f i c a n t  v a r i a t i o n  i n  w e ig h ts  o f  b i r d s  o f  th e  same age and  se x  w hich  
w ere  w eighed  from  h u n t e r s ' b a g s .  L o c a l g e e se  c o u ld  be  d i s t in g u i s h e d  to  
some e x te n t  by  t h e i r  h a b i t s ,  b u t  a l l  l o c a l  g e e se  d id  n o t  ta k e  p a r t  i n  ty p ­
i c a l  l o c a l  m ovem ents, and  t h e r e  was no a s s u ra n c e  t h a t  many n o r th e r n  g e e se  
d id  n o t  j o i n  i n  th e s e  m ovem ents.
Some m ig r a to r y  f l i g h t s  w ere  u n m is ta k a b le ,  a s  when l a r g e  f lo c k s  
o f  g e e se  came i n  h ig h  fro m  th e  n o r th  i n  t h e  e a r l y  m orning  and  s e t t l e d  on 
P ab lo  R e fu g e . M ig ra to ry  f l i g h t s  o u t  o f  P a b lo  R efuge l e f t  th e  re fu g e  i n  
th e  ev en in g  o v e r  th e  s o u th w e s t  c o rn e r  and c o n tin u e d  s o u th  above t h e  f o o t ­
h i l l s  w e s t o f  t h e  v a l l e y .  L arge  f l o c k s  o f  ducks and  g e e se  w ere  o f te n  se e n  
f ly in g  s o u th  p a s t  th e  s tu d y  a r e a  i n  t h e  e v en in g  o v e r  th e  w e s te rn  f o o t h i l l s .
M ig ra to ry  f l i g h t s  c o n t r ib u te d  v e r y  l i t t l e  to  th e  k i l l  i n  1953 , 
b u t r e p o r t s  from  h u n te r s  i n d i c a t e  t h a t  i n  some y e a r s  such  f l i g h t s  a r e  th e  
so u rc e  o f  a  l a r g e  p r o p o r t io n  o f  th e  k i l l .
L o ca l Movements be tw een  W ate r  A re a s . The m ost c o n s i s t e n t  l o c a l  
f l i g h t  p a t t e r n  was e s t a b l i s h e d  betw een  P ab lo  R e s e rv o ir  and E a s t  P o iso n  Bay. 
Bands from  g e e se  s h o t  fro m  t h i s  f l i g h t  i n d i c a t e d  t h a t  b a s i c a l l y  th e  f l i g h t  
c o n s is te d  o f  5o t o  200 g e e se  w hich  w ere f a m i ly  g ro u p s  r e a r e d  on P o iso n  Bay 
in  th e  s p r in g  o f  1 9 5 3 . A lm ost a l l  o f  th e  b ands w ere  from  young g e e se  band­
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e d  on t h e  E a s t  P o is o n  Bay r e a r in g  a r e a s .  T hroughout th e  h u n tin g  se a so n  
th e s e  g e e se  f le w  from  t h e  re fu g e  to  t h e  la k e  i n  th e  e v e n in g , s p e n t  th e  
n ig h t  on P o is o n  B ay, and f le w  back  t o  th e  r e fu g e  in  t h e  m o rn in g . O c ca s io n ­
a l l y  s h o o tin g  p r e s s u r e  h e ld  them  on th e  la k e  f o r  a l l  o r  m ost o f  th e  d a y . 
D uring  p e r io d s  o f  s to rm y  ( i . e .  c o ld  and  w indy) w e a th e r ,  th e  f l i g h t  o f te n  
num bered UOO t o  600 g e e se  w h ich  p ro b a b ly  in c lu d e d  m ost o f  th e  n o n -b re e d in g  
g e e se  w hich  m o lte d  on P a b lo  d u r in g  Ju n e  and J u l y .  A " p a r t i a l  a lb in o "  
goose  s e rv e d  a s  a  m ark e r f o r  t h i s  g roup  o f  n o n -b re e d in g  a d u l t s .  T h is  
goose  h ad  a  c o m p le te ly  w h ite  h ead  and  neck  and  was e a s i l y  s p o t t e d  i n  a  
g roup  o f  b i r d s  w h e th e r  i n  th e  w a te r ,  on l a n d ,  o r  i n  f l i g h t .  The goose  was 
s e e n  a ro u n d  th e  n e s t in g  i s l a n d s  i n  th e  s p r in g  o f  1953, was o b se rv e d  f r e q u ­
e n t l y  on P ab lo  R efuge d u r in g  t h e  summer and f a l l ,  and  was se e n  i n  P o iso n  
Bay and i n  t h e  P a b lo -P o ls o n  f l i g h t  when t h e  l a r g e r  g ro u p s  o f  b i r d s  w ere  
making t h i s  f l i g h t .  T h is  g o o se  w as s h o t  w h i le  le a v in g  P o iso n  Bay on Dec­
ember 6 ,  and  p ro v ed  t o  be  a  n o n -b re e d in g  fe m a le .
D uring  th e  l a t t e r  p a r t  o f  th e  se a s o n  f l i g h t s  betw een  P a b lo  
R e s e rv o ir  and  W est P o is o n  Bay became r e g u l a r .  Banded g e e se  s h o t  from  t h i s  
f l i g h t  had  a l l  b e en  banded  on th e  W est P o iso n  Bay r e a r in g  g ro u n d s .
A p p a re n tly  th e s e  r e g u l a r  P a b lo -P o ls o n  f l i g h t s  w ere t h e  r e s u l t  
o f  a  s t r o n g  a tta c h m e n t  o f  th e  g e e se  f o r  th e  a re a s  i n  w hich  th e y  w ere 
r e a r e d .  The f a c t  t h a t  t h e  d e n s i ty  o f  th e  f l i g h t s  in c r e a s e d  d u r in g  bad  
w e a th e r  s u g g e s t  t h a t  th e  g e e se  fo u n d  P o is o n  Bay a  more s h e l t e r e d  r e s t  a r e a  
th a n  P ab lo  R e s e r v o i r .  Most o f  th e  f e e d in g  to o k  p la c e  on th e  r e f u g e .
G eese t h a t  made ,th e  P o is o n  f l i g h t  r e g u l a r ly  w ere  s u b je c te d  t o  
h e a v ie r  s h o o tin g  p r e s s u r e  th a n  any  o t h e r  segm ent o f  th e  p o p u la t io n .  In  
th e  m orning th e y  w ere  s h o t  a t  when th e y  l e f t  P o is o n  Bay,  when th e y  p a s se d
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o v e r  P o iso n  R id g e , and when th e y  came i n to  th e  re fu g e *  In  th e  e v en in g  
th e y  w ere  s h o t  a t  o n ly  a s  th e y  l e f t  th e  r e f u g e .  The r e l a t i o n s h i p  o f  th e  
P o iso n  f l i g h t  t o  th e  h u n te r  k i l l  i s  d e m o n s tra te d  i n  d e t a i l  i n  T ab le  22 
and i n  F ig u re  5*
T here  w ere  no o th e r  movements be tw een  w a te r  a re a s  a s  c o n s i s t e n t  
a s  th e  P a b lo -P o ls o n  f l i g h t .  A f a i r l y  r e g u la r  f l i g h t  e x i s t e d  betw een  N ine­
p ip e  and K ick in g  H orse R e s e rv o ir s  b e fo re  th e  h u n tin g  se a so n  and was r e e s t ­
a b l i s h e d  to w a rd  th e  end  o f  th e  s e a s o n .  Geese w ere  k i l l e d  from  t h i s  f l i g h t  
i n  th e  m o rn in g , e i t h e r  when le a v in g  K ick in g  H orse o r  when coming i n to  N ine­
p ip e .  T here  was v e r y  l i t t l e  movement o b se rv e d  betw een  P a b lo  and N in ep ip e  
R e s e rv o ir s  o r  be tw een  th e  r e s e r v o i r s  and F la th e a d  R iv e r ,  b u t  in te rv ie w s  
w ith  h u n te r s  r e v e a le d  t h a t  i n  some y e a r s  th e s e  f l i g h t s  may be o f  c o n s id e r ­
a b le  im p o r ta n c e .
F eed in g  F l i g h t s .  Movements o u t  o f  th e  r e fu g e s  f o r  f e e d in g  p u r ­
p o se s  w ere r e g u l a r  and  p r e d i c t a b l e  b e fo r e  th e  h u n tin g  s e a so n  o p en ed , b u t  
a f t e r  t h e  f i r s t  w eekend o f  shooting*, movements t o  f e e d  became in f r e q u e n t  
and i r r e g u l a r .  D u rin g  much o f  th e  se a s o n  a  l a r g e  p r o p o r t io n  o f  th e  d a i l y  
movement o u t  o f  t h e  r e f u g e s  a s  w e l l  a s  a  l a r g e  p r o p o r t io n  o f  th e  d a i l y  k i l l  
was c o n f in e d  t o  t h e  P o is o n  f l i g h t  (T a b le  2 2 ) .
A p p a re n tly  t h e r e  was s u f f i c i e n t  f e e d  a v a i l a b l e  i n s i d e  th e  re fu g e  
a re a s  t o  m eet th e  n e ed s  o f  th e  g e e se  d u r in g  m ost o f  th e  h u n tin g  s e a s o n . 
O b se rv a tio n s  o f  f e e d in g  a c t i v i t i e s  and  e x a m in a tio n  o f  s c a t s  i n d ic a t e d  t h a t  
th e  m ajo r p a r t  o f  t h e  d i e t  c o n s i s t e d  o f  E le o c h a r is  a c i c u l a r i s  even a f t e r  
th e  e x te n s iv e  a r e a s  o f  t h i s  v e g e ta t io n  had  become d ry  and brown fo llo w in g  
f r o s t .  L a te r  i n  t h e  s e a s o n  th e  g e e se  w ere  se e n  f e e d in g  m ore f r e q u e n t ly  i n  
th e  weeds and d ry —la n d  v e g e t a t i o n  on th e  b o rd e r s  o f  th e  r e f u g e s ,  and to w a rd
TABLE 22
COMPARISON OF GOOSE MOVEMENT AND GOOSE KILL, 
1953 HUNTING SEASON
Entire Study Area'**'
Meek
of
Season
Total No.
Geese
Killed
Ave. No. 
Geese 
Present 
in Area
Ave. No, 
Geese 
Moving 
Each Day
Per Cent 
Geese 
Moving 
Each Day
Per Cent 
Geese 
in  Area 
Killed
No.Geese 
Killed in 
Polstai 
FUght
No. Geese 
Moving in 
Poison 
Flight
i  Total 
Kill from 
Poison 
Flight
% Daily 
Movement 
Confined to  
Poison Flight
Oct.
10-16
Oct.
69 2,500 425 17.0 2.4 10 100 16.4 23.6
17-23
Oct.
13 2,650 125 4.7 .5 11 100 84.5 80.0
24-30 
Oct. 31
4 3,075 100 3.3 .1 4 85 100.0 85.0
-Nov. 6 
Nov.
11 3,400 350 10.3 .3 8 250 72.7 71.5
7-13
Nov.
16 3,650 250 6.9 .4 14 200 87.6 80.0
14-20
Nov.
33 3,900 450 U .6 .8 22 250 66.6 55.6
21-27 
Nov. 28
11 3,200 135 4.2 .3 7 75 63.6 55.6
-Dec. 4 29 2,700 260 9.6 1.0 23 150 79.3 57.7
Dec.
5-8
Date
49 2,350 500 21.3 2.1 43** 300 87.8 60.0
Unknown 80
Total of 
average 315 3,080 275 8.9 10.2 175 160 55.5 58.0
for season
■«■Exclusive of North End of Lane where l i t t l e  data on movement were obtained.
-HQome of the geese shot while leaving the refuge late in the season may have been part of feeding 
fligh ts rather than part of the regular Poison Flight.
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th e  end  o f  th e  se a so n  la c k  o f  f e e d  in s id e  th e  r e fu g e s  b ro u g h t ab o u t r e ­
su m p tio n  o f  g e n e ra l  f e e d in g  f l i g h t s  and  a  c o rre sp o n d in g  in c r e a s e  i n  th e  
k i l l  (T a b le  2 2 ) .  D uring  th e  l a t t e r  p a r t  o f  th e  s e a s o n , when h u n tin g  p r e s ­
s u re  was i n t e n s e  and  fo o d  s u p p l i e s  i n s i d e  th e  re fu g e  had become s c a r c e ,  
some f l i g h t s  w ere  made o u t o f  P ab lo  R efuge a t  n i g h t .  F lo c k s  o f  g e e se  l e f t  
on th e s e  f l i g h t s  two o r  t h r e e  h o u rs  a f t e r  n i g h t f a l l  and  r e tu r n e d  an  h ou r 
o r  two l a t e r .  The num bers o f  b i r d s  m aking th e s e  f l i g h t s  and th e  d e s t i n a t ­
io n  o f  t h e  f l i g h t s  c o u ld  n o t  be  d e te rm in e d , b u t  th e y  w ere  b e l ie v e d  to  be  
fe e d in g  f l i g h t s .
F eed in g  a r e a s  o u t s id e  t h e  r e fu g e s  w ere g e n e r a l l y  i n  g r a in  f i e l d s .  
E a r ly  i n  t h e  se a so n  w h ea t s tu b b le  was m ost commonly u s e d , b u t  o a t  and b a r ­
l e y  s tu b b le  seem ed t o  be  p r e f e r r e d  when a v a i l a b l e .  L a te r  i n  th e  se a so n
g re e n  f i e l d s  o f  young w in t e r  w heat became th e  m ost im p o r ta n t  s o u rc e  o f  food*
H un ting  M ethods and D i s t r i b u t i o n  o f  H un ting  P re s s u re *  A b re a k  
down o f  th e  1953 k i l l  b y  d a te  and a r e a  i n  T ab le  23 i n d i c a t e s  th e  d i s t r i b ­
u t io n  o f  h u n te r  e f f o r t  i n  th e  s tu d y  a r e a .  As d e m o n s tra te d  i n  T ab le  22 , 
h u n te r  d i s t r i b u t i o n  and  h u n te r  p r e s s u r e  w ere  c o n t r o l l e d  by th e  h a b i t s  and 
movements o f  th e  g e e s e .  I t  m ig h t a l s o  be  s a i d  t h a t  th e  h a b i t s  and move­
m ents o f  th e  g e e se  w ere  c o n t r o l l e d  t o  a  l a r g e  e x te n t  by  th e  h u n te r  p r e s s u r e .
About U5 p e r  c e n t  o f  t h e  t o t a l  k i l l  was made around  P ab lo  R ef­
u g e . Most o f  t h i s  k i l l  w as made 'b y  p a s s  s h o o tin g  from  p i t s  a lo n g  th e  coun­
t y  ro ad s  on th e  n o r th  and  e a s t  s i d e s  p f  th e  re fu g e *  H u n te rs  in  t h i s  a re a
made t h e i r  b e s t  k i l l s  i n  l a t e  a f te r n o o n  when g e e se  l e f t  t h e  re fu g e  f l y in g
low o v e r t h e  d i k e s .  G eese k i l l e d  i n  t h i s  a r e a  w ere m o s tly  from  th e  P a b lo -  
Po lson  f l i g h t ,  b u t  e v e n in g  f e e d in g  f l i g h t s  a ls o  l e f t  th e  re fu g e  i n  t h i s  
a re a ,  e s p e c i a l l y  d u r in g  th e  l a s t  tw o w eeks o f  th e  s e a s o n . G eese coming
TABLE 23
GOOSE OLL BY DATE AND AREA 
1953 HUNTING SEASCW
Week
of
Season
Ninepipe 
West and 
South
Ninepipe 
East and 
K# Horse
Pablo 
South 
and West
Pablo 
North 
and East
lake
South­
east
Lake
South­
west
Lake
North River
Totals
Each
Week
Oct • 10—16 3Ô 2 14 2 8 0 7 6 68
Oct.17-23 1 1 0 8 3 0 0 0 13
Oct#24*30 0 0 0 1 3 0 0 0 4
0ct#31*"Nov.6 2 0 1 6 2 0 0 0 11
Nov# 7-13 0 0 2 7 5 2 0 0 16
Nov#14-20 2 3 6 15 5 2 1 0 34
Nov#21-27 1 0 3 0 7 0 1 0 12
Nov#2S“Dec#4 1 4 1 12 8 3 2 0 31
Dec« 5—8 4 1 1 19 16 8 3 0 52
Date Unknown 0 1 22 45 8 0 36 4 124
Totals for 
Each Area 48 12 50 115 65 15 50 10 365
6U
i n t o  P a b lo  from  th e  la k e  i n  th e  m orning w ere  u s u a l ly  f l y in g  h ig h  and w e l l  
o u t  o f  s h o o tin g  ra n g e . Some k i l l s  w ere  made by  u s in g  decoys i n  g r a in  
f i e l d s  n o r th  o f  P a b lo .  A l e a s e d  s tu b b le  f i e l d  on th e  n o r th w e s t c o m e r  o f  
th e  r e fu g e  was h u n te d  i n t e n s i v e l y  by  one p a r t y  and o c c a s io n a l ly  y ie ld e d  
good k i l l s .
G eese k i l l e d  on th e  s o u th  and w e s t b o rd e r s  o f  P a b lo  R efuge w ere  
from  fe e d in g  f l i g h t s  o r  m ig ra to ry  f l i g h t s  le a v in g  th e  r e f u g e .  F eed ing  
f l i g h t s  from  t h i s  s id e  o f  th e  re fu g e  w ere  r e g u la r  b e fo re  th e  h u n tin g  se aso n  
b u t s p o ra d ic  a f t e r  t h e  f i r s t  few d ay s o f  s h o o t in g .  S h o o tin g  was done from  
p i t s  on a  p u b l ic  f i r i n g  l i n e  and from  two le a s e d  p r o p e r t i e s  a t  t h e  so u th ­
e a s t  and so u th w e s t c o m e r s  o f  th e  r e f u g e .
M ost o f  t h e  g e e se  bagged  on E a s t  P o iso n  Bay w ere s h o t  e a r l y  in  
th e  m orning a s  th e  P a b lo -P o ls o n  f l i g h t  l e f t  th e  l a k e .  H u n te rs  u s u a l ly  
s h o t from  b l in d s  c o n s t r u c te d  on th e  mud f l a t s  o r  th e  edge o f  th e  m arsh .
Some s h o o tin g  was done from  a  r i s e  n e a r  th e  la k e  sh o re  o r  from  th e  g la c ­
i a l  m orain  betw een  P o is o n  Bay and  P a b lo  R e s e rv o i r .  On m orn ings when low 
c e i l i n g s  k e p t  th e  g e e se  f l y i n g  low  and a  s o u th  w ind  slow ed  t h e i r  f l i g h t  
heavy k i l l s  w ere made from  t h i s  m orain* O c c a s io n a l ly  h u n te r s  u s in g  decoys
in  th e  g r a in  f i e l d s  j u s t  s o u th  o f  t h e  la k e  w ere s u c c e s s f u l .
w e st
G eese bagged  on th e / s h o r e  o f  P o iso n  Bay w ere  s h o t l a t e  i n  th e  
se a so n  when th e  g e e s e  r e a r e d  i n  t h e  a r e a  w ere  sp e n d in g  p a r t  o f  each  day  
on th e  la k e  and f l y i n g  t o  g r a i n  f i e l d s  w e s t o f  th e  la k e  to  f e e d .  Geese 
w ere s h o t  when le a v in g  t h e  l a k e  o r  w ere  decoyed  i n t o  g r a in  f i e l d s .
Most o f  th e  k i l l  a t  t h e  n o r th  end  o f  th e  la k e  was made u s in g  de­
coys i n  g r a in  f i e l d s .  Some p a s s  s h o o t in g  was done from  b l in d s  on th e  mud­
f l a t s  and m arsh es i n  t h i s  a r e a .
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The l a r g e  niambers o f  g e e se  k i l l e d  n e a r  N in ep ip e  Refuge e a r ly  in  
t h e  se a so n  w ere bagged  i n  g r a in  f i e l d s  w e s t o f  th e  re fu g e  d u r in g  th e  f i r s t  
t h r e e  d ay s o f  h u n t in g .  A few  o f  th e  g e ese  bagged  a t  t h i s  tim e  w ere  s h o t  
from  le a s e d  la n d  on th e  s o u th  and w e s t  b o rd e r s  o f  th e  re fu g e  as th e y  f lew  
o u t t o  f e e d .  Most o f  th e  l a t e  s e a s o n  k i l l  i n  th e  N in ep ip e  a re a  was made by 
p a s s  s h o o tin g  from  th e  f l i g h t  be tw een  N in ep ip e  and  K ick ing  H orse R e s e rv o ir s  
and from  fe e d in g  f l i g h t s  le a v in g  t h e  re fu g e  on th e  s o u th  and w e s t .
H u n ting  P re s s u r e  and  H u n te r S u c c e s s . An a c c u r a te  m easure o f  
h u n tin g  p r e s s u r e  was d i f f i c u l t  t o  o b ta in  b e c a u se  o f  th e  s i z e  o f  th e  s tu d y  
a re a  and th e  u n c o n tr o l le d  n a tu r e  o f  th e  h u n t in g .  However, p e r s o n a l  a c ­
q u a in ta n c e  w i th  a  l a r g e  num ber o f  h u n te r s  and t h e i r  h a b i t s  a s  w e l l  a s  many 
c a s u a l  f i e l d  c o n ta c t s ,  seco n d -h an d  r e p o r t s ,  and p o s t - s e a s o n  in te rv ie w s  made 
i t  p o s s ib l e  t o  t a b u l a t e  h u n te r  s u c c e s s  and h u n te r  h o u rs  p e r  goose bagged  a s  
p re s e n te d  i n  T ab le  2U. Hanson and S m ith  (1950 ) r e p o r t  1 .6 9  g eese  bagged  
p e r  h u n te r -d a y  a t  H orseshoe  Lake i n  I l l i n o i s ,  a  h u n te r  s u c c e s s  c o n s id e ra b ly  
h ig h e r  th a n  t h a t  fo u n d  i n  th e  s tu d y  a r e a .
From th e s e  f i g u r e s  (T a b le  2U) and f i e l d  n o te s  i t  i s  e s t im a te d  
t h a t  an a v e rag e  o f  a b o u t 50 h u n te r s  w ere  i n  th e  f i e l d  each  day  d u r in g  th e  
s e a so n . H e a v ie s t  h u n tin g  p r e s s u r e  was on w eekends and i n  th e  e a r l y  morn­
in g  and l a t e  a f te rn o o n  h o u r s .  A t some t im e s  t h e r e  w ere  o v e r  200 goose  
h u n te rs  i n  th e  f i e l d ,  and a t  o t h e r  t im e s  th e r e  w ere p ro b a b ly  fe w e r th a n  1 0 . 
S in ce  t h e r e  w ere  an  a v e ra g e  t o t a l  o f  3 ,0 8 0  g e e se  i n  th e  a r e a  d u r in g  th e  
h u n tin g  s e a so n  and an a v e ra g e  o f  50 h u n te r s  i n  t h e  f i e l d  each  d ay ,  t h e r e  
were a p p ro x im a te ly  60 g e e se  i n  th e  a r e a  e a c h  day f o r  each  h u n te r  i n  th e  
f ie ld #  As an  a v e ra g e  o f  o n ly  a b o u t 275 o f  th e  3 ,0 8 0  g e e se  moved each  d ay , 
th e re  w ere o n ly  a b o u t 5*5 g e e s e  a v a i l a b l e  to  e ac h  h u n te r  d u r in g  an a v e rag e
Hunter
Classify
ication^
TABIiE 24
HUNTER SUCCESS AND HUNTER HOURS
No* Field Total Field Ave* No* Estimated
No* No. Geese No. Sue- % Sue- Hours per Hours per Field Hours Hunting Hours°
No. of Geese Bagged per cessful^ cessful Hunter Per Hunter Class per Goose per Goose
Hunters Bagged Hunter Hunters Hunters Season per Season Bagged Bagged
Intensive 12 98 8.2 12 100.0 200 2,400 24.5 20-25
Regular 60 U9 2.5 45 75.0 100 6,000 40.2 30-40
Occasional^ 250 128 .5 125 50.0 25 6,250 48.8 30-45
All Hunters 322 365 1,15 177 55,0 45 14,650 40.2 30-40
Hunter c lassification  is  on basis of number of days spent in the fie ld . Ave. number of days and 
hours spent in the field  for each class is  an estimate based on fie ld  observations and hunter 
interviews. All hunters classified as intensive or regular were contacted in the fie ld  and in 
post season interview. 197 occasional hunters were contacted* The figure of 250 occasional 
hunters is  an approximation and may be low.
^Hunted 30-60 days of season, 1-10 hours per day. Averaged 40 days in fie ld , 5 hours per day*
3 tt 10-30 M M « , 1-10 » '» " . " 20 " » 'I , 5 ”
4 II 1.10 II It It  ̂ 1-10 " II I» , II 5 II II II , 5 II
^Successful hunters are those who bagged at least one goose.
^An uncertain proportion of fie ld  hours were spent hunting other game, v isiting , warming in 
cars and shacks, etc*
II II
II II
67
h u n tin g  d a y . An a v e ra g e  o f  o n ly  5*25 g e e se  w ere bagged  i n  th e  a re a  each  
d ay  b y  th e  com bined e f f o r t  o f  a l l  t h e  h u n te r s  in  th e  f i e l d .
T o ta l  H u n te r Bag and C r ip p lin g  L o s s e s . The t o t a l  number o f  g e ese  
k i l l e d  and  c r i p p l e d  i n  th e  a r e a  d u r in g  th e  1953 h u n tin g  se a so n  i s  shown in  
T ab le  2 5 . The f i n a l  f i g u r e s  o b ta in e d  a r e  b e l ie v e d  t o  be a v e ry  c lo s e  
a p p ro x im a tio n  o f  th e  t r u e  h u n te r  k i l l .
TABLE 25
GEESE KILLED AND CRIPPLED IN STUDY AREA, 1953 HUNTING SEASON
Huntin Area
Bagged Geese 
Checked or 
Reported
Cripples and 
Dead Geese 
not Retrieved
Total Geese 
Killed or 
Crippled
Ninepipe and -
Kicking Horse 60 30 90
Pablo Reservoir 165 60 225
South End of Lake 80 20 100
North End of Lake 50 10 60
Flathead River 10 0 10
Totals for Area 365 120 U85
The e s t im a te d  num ber o f  c r i p p l e s  and  d ead  g e e se  n o t  r e t r i e v e d  
by  h u n te r s  i s  b a s e d  on f i e l d  o b s e r v a t io n s  and h u n te r  i n te r v ie w s .  O bserv ­
a t io n s  o f  goose  f l i g h t s  i n  and  o u t  o f  th e  r e fu g e s  d u r in g  s h o o tin g  h o u rs  
i n d ic a te d  t h a t  f o r  e v e ry  two o r  t h r e e  g eese  bagged  a n o th e r  was c r ip p le d  
and d ropped  from  t h e  f l i g h t  i n t o  th e  r e f u g e .  C ounts o f  c r i p p l e s  and dead  
on th e  r e fu g e s  s u b s t a n t i a t e d  th e s e  o b s e r v a t io n s .  Most o f  t h e  h u n te r s  
q u e s tio n e d  e s t im a te d  t h a t  th e y  had  c r ip p l e d  one goose  f o r  e v e ry  th r e e  o r  
f o u r  t h a t  th e y  b a g g e d . The f i g u r e s  o b ta in e d  i n d i c a t e  a  c r ip p l in g  l o s s  o f
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a b o u t 33 p e r  c e n t  o f  t h e  h u n te r  bag# U sing  s i m i l a r  m eth o d s, Hanson and 
S m ith  ( 1 9 5 0 ) e s t im a te d  a  30 p e r  c e n t  c r ip p l in g  l o s s  i n  th e  H orseshoe  Lake 
f lo c k *
In  o r d e r  to  d e te rm in e  age and s e x  d i s t r i b u t i o n  o f  th e  k i l l ,  H 8  
g e e se  w ere  exam ined i n  h u n te rs*  bags#  A ging and  s e x in g  te c h n iq u e s  d e s c r ­
ib e d  b y  E ld e r  ( I 9L6 ) and b y  Hanson ( 19Ü9 ) w ere  used# T here  was no s ig n ­
i f i c a n t  d i f f e r e n c e  i n  th e  num bers o f  m ales and fe m a le s  b ag g ed , b u t  th e  
d a ta  do show a  somewhat g r e a t e r  k i l l  o f  j u v e n i l e s  th a n  o f  a d u l t s  (T a b le  26)* 
The r e t u r n s  on banded  g e e se  (T ab le  2 ? ) show t h a t  31*9 p e r  c e n t  o f  th e  
l o c a l l y  banded  ju v e n i l e s  w ere  k i l l e d  and  o n ly  6#5 p e r  c e n t  o f  th e  banded 
a d u l t s *  T h is  d i f f e r e n c e  seem s to  be due l a r g e l y  to  th e  h a b i t s  and age 
d i s t r i b u t i o n  o f  th e  g e e se  i n  th e  a re a s  w here th e y  w ere  banded  r a t h e r  th a n  
t o  a  s im p le  age d i f f e r e n t i a l  i n  th e  k i l l .  T hat i s ,  th e  r e a s o n  f o r  th e  
h ig h  k i l l  o f  banded  ju v e n i l e s  i s  due t o  th e  f a c t  t h a t  m ost o f  th e  g e e se  
banded  i n  th e  P o iso n  Bay a r e a  w ere ju v e n i le s #  The h ig h  k i l l  o f  th e s e  ju v ­
e n i l e s  was a  r e s u l t  o f  t h e i r  m aking th e  r e g u la r  f l i g h t  betw een  P o iso n  Bay 
and P ab lo  R e s e rv o ir  r a t h e r  th a n  a  r e s u l t  o f  t h e i r  age# S in c e  few  o f  th e  
b re e d in g  and n o n -b re e d in g  a d u l t s  m aking th e  P a b lo -P o lso n  f l i g h t  w ere 
b a n d ed , t h e  h ig h  r e t u r n  r a t e  from  banded  ju v e n i l e s  i n  th e  a r e a  i s  n o t  i n d i c ­
a t i v e  o f  th e  age d i s t r i b u t i o n  o f  th e  t o t a l  k i l l  i n  th e  P o iso n  a re a *
F u r th e r  a n a ly s i s  o f  th e  band r e tu r n s  shown in  T ab le  27 emphas­
i z e s  th e  d i s p r o p o r t i o n a t e l y  h ig h  k i l l  o f  g e ese  banded  i n  th e  P o iso n  Bay 
a re a *  U sing th e  p r o p o r t io n  o f  band  r e t u r n s  a s  an in d e x , i t  i s  e s t im a te d  
t h a t  U3 /2 0 8  t im e s  l , L l $ ,  o r  a p p ro x im a te ly  292 o f  th e  l ,U l5  g e e se  p r e s e n t  
i n  th e  a r e a  i n  J u ly  w ere  bagged  d u r in g  th e  h u n tin g  season#  T h e re fo re  
292 / 36? ,  o r  a b o u t 80  p e r  c e n t  o f  t h e  t o t a l  num ber o f  g e e se  bagged
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w ere from  th e  l o c a l  p o p u la tio n *  A bout 1 7 5 /2 9 2 , o r  a p p ro x im a te ly  60 p e r  
c e n t  o f  th e  l o c a l  g e e se  bagged  w ere  from  one segm ent o f  th e  l o c a l  p o p u l­
a t i o n  t h a t  f r e q u e n te d  th e  P a b lo -P o lso n  a r e a .
TABLE 26
AGE AND SEX OF GEESE CHECKED IN HUNTEEIS* BAGS
Per Cent
Age C la s s________  M ales Fem ales T o ta ls  o f  T o ta ls
J u v e n i le s 33 33 66 ? 6 ,0
N o n -b reed in g  A d u lts 11 12 23 1 9 .?
B reed in g  A d u lts 13 16 29 2 k .?
T o ta ls 57 61 118 1 0 0 .0
P e r  Cent o f  T o ta ls U8.U 5 1 .6 1 0 0 .0
TABLE 27
BAND RETURNS DURING THE 1953 HUNTING SEASON
P o is o n  Bay N o rth  End o f  Lake
No. G eese 
in  A rea 
J u ly  1
No. o f
G eese
Banded
No. o f
Bands
R e tu rn e d
No. G eese No. o f  
i n  A rea  G eese 
J u ly  1 Banded
No. o f
Bands
R e tu rn e d
J u v e n i le s 237 91 33 160 22 h
A d u lts 6k 19 U 50 1 0
A ll  Geese 301 n o 37 210 23 h
P a b lo  R efuge E n t i r e  S tu d y  A rea
No. G eese 
i n  A rea 
J u l y  1
N o. o f
G eese
Banded
No. o f
Bands
R e tu rn e d
No. Geese No. o f  
i n  A rea  Geese 
J u ly  1 Banded
No. o f
Bands
R e tu rn e d
J u v e n i le s 0 0 0 630 116 37
A d u lts Ü50 71 2 78? 92 6
A ll  G eese lt5o 71 2 I j l i l ?  208 U3
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To a r r i v e  a t  a  f i g u r e  f o r  th e  t o t a l  number o f  g e e se  l o s t  from  
the l o c a l  p o p u la t io n  d u r in g  th e  h u n tin g  se a so n  a  c r ip p l in g  l o s s  o f  96 
g e e s e ,  o r  33 p e r  c e n t  o f  th e  l o c a l  h u n te r  bag o f  292 , was assum ed . When 
the 96 c r i p p l e s  a r e  added  t o  t h e  bag o f  292, we a r r i v e  a t  a  t o t a l  l o s s  
o f  388  g e e s e .  Thus 3 8 8 /1 ,^ 1 5  o r  a p p ro x im a te ly  2 7 .U p e r  c e n t  o f  t h e  
p o p u la t io n  p r e s e n t  i n  th e  a r e a  i n  J u ly  was rem oved from  th e  p o p u la t io n  
d u r in g  th e  h u n tin g  s e a s o n . No b ands w ere  r e tu r n e d  from  a re a s  o u ts id e  o f  
th e  s tu d y  a r e a ,  and  i t  i s  b e l i e v e d  t h a t  m ost o f  th e  h u n te r  k i l l  from  th e  
l o c a l  p o p u la t io n  i s  in c lu d e d  i n  t h i s  e s t im a te .
The W in te r  P o p u la t io n
A t th e  end  o f  th e  h u n tin g  se a s o n  on December 8 , 19^3 , t h e r e  
w ere 2 ,7 6 0  g e e se  p r e s e n t  i n  th e  s tu d y  a r e a ,  A l a r g e  num ber o f  th e s e  
g e ese  rem ain ed  i n  th e  a r e a  u n t i l  th e  m id d le  o f  J a n u a ry  when a  p e r io d  o f  
b l i z z a r d s  and su b z e ro  te m p e r a tu re s  c a u se d  many o f  th e  g e e se  to  le a v e  th e  
a r e a .  An a e r i a l  co u n t was made on J a n u a ry  2 5 , 195U, and o n ly  656 g e e se  
w ere l o c a t e d .  D u rin g  t h i s  p e r io d  th e  r e s e r v o i r s  and much o f  P o iso n  Bay 
w ere f ro z e n  o v e r ,  and  many o f  th e  g e e s e  moved o n to  th e  F la th e a d  R iv e r  
w hich rem ained  open th ro u g h o u t  t h e  w i n t e r .
About 225  geese rem a in e d  i n  th e  P a b lo -P o ls o n  a r e a  d u r in g  th e  
worst p a rt o f th e  w i n t e r .  T hese  g e e se  f e d  on w indsw ept w in te r  w h ea t 
f ie ld s  and re sted  i n  s h e l t e r e d  h o llo w s  in  t h e s e  f i e l d s  o r  on th e  la k e  
or refuge. By March 1 ,  195Ü, o v e r  500 g e e se  w ere  u s in g  t h i s  a r e a  and 
nesting a c tiv i ty  on th e  i s l a n d s  had  b eg u n . D uring  an  a e r i a l  c e n su s  on 
March 3, 195U, about 1 ,8 2 0  g e e s e  w ere l o c a te d  i n  t h e  s tu d y  a r e a .  Census 
data obtained during l a t e  M arch and e a r l y  A p r i l  showed a  t o t a l  o f  ab o u t 
1,075 geese in  t h e  s tu d y  a r e a  d u r in g  m ost o f  t h e  195U b re e d in g  s e a s o n .
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The f a c t s  t h a t  banded l o c a l  g e e se  w ere  k i l l e d  th ro u g h o u t th e  
h u n tin g  s e a s o n , t h a t  many o f  th e  b i r d s  w hich  rem ain ed  th ro u g h  th e  w in te r  
f r e q u e n te d  th e  P a b lo -P o ls o n  a r e a  fo llo w in g  a  b e h a v io r  p a t t e r n  t y p i c a l  o f  
l o c a l  b i r d s ,  and t h a t  n e s t in g  a c t i v i t y  began  on i s l a n d s  i n  th e  la k e  as 
e a r l y  a s  J a n u a ry , a l l  s u g g e s t  t h a t  th e  g e ese  i n  t h e  a r e a  d u r in g  th e  w in te r  
w ere m o s t ly  from  th e  l o c a l  p o p u la t io n .  To d e te rm in e  th e  c o m p o s itio n  o f  
th e  w in te r  p o p u la t io n  w ith  c e r t a i n t y ,  a  w in te r  b an d in g  p rogram  o v e r  a  
p e r io d  o f  y e a r s  w ould  b e  n e c e s s a r y .
The w in te r  o f  1952-]f.953 was v e ry  m ild ,  and  a  g r e a t e r  num ber o f  
g e e se  rem ain ed  i n  t h e  s tu d y  a r e a  th ro u g h  th e  w i n t e r .  D uring  an a e r i a l  
co u n t on J a n u a ry  1 2 , 1953  ̂ 1 ,2 7 5  g e e se  w ere fo u n d  i n  th e  a r e a .  On March
f i r s t  t h e r e  w ere  s t i l l  a b o u t 1 ,2 7 5  g e e se  i n  th e  a r e a ,  b u t  by th e  m idd le  
o f  March when th e  b re e d in g  s e a s o n  was w e l l  u n d e r w ay, o n ly  800 g e e se  r e ­
m ained . T hese c o n s t i t u t e d  t h e  a d u l t  p o p u la t io n  d u r in g  th e  re m a in d e r  o f  
th e  b re e d in g  s e a s o n .
I t  c o u ld  n o t  be  d e te rm in e d  how many l o c a l  b i r d s  l e f t  t h e  s tu d y  
a re a  d u r in g  t h e  w i n t e r ,  o r  w h e th e r  a l l  th o s e  t h a t  l e f t  r e tu r n e d  d u r in g  
th e  b re e d in g  s e a s o n . The a d u l t s ,  e s p e c i a l l y  th e  n o n -b re e d in g  a d u l t s ,  i n  
th e  s tu d y  a re a  d u r in g  t h e  195U b re e d in g  s e a s o n  may n o t  have in c lu d e d  a l l  
th e  l o c a l  b i r d s  t h a t  s u r v iv e d  th e  w in t e r  and may have in c lu d e d  b i r d s  
from  o th e r  a r e a s .  T hese p o s s i b i l i t i e s  a r e  s u g g e s te d  by  r e t r a p s  o f  banded 
b i r d s  on P a b lo  R efuge  and  P o is o n  Bay i n  Ju n e  o f  195L . A t t h i s  tim e  th r e e  
n o n -b re e d in g  g e e se  banded  o u t s id e  th e  s tu d y  a re a  and tw e lv e  g e ese  banded 
in  th e  s tu d y  a r e a  a s  b r e e d in g  o r  n o n -b re e d in g  a d u l t s  i n  1953 w ere r e ­
t r a p p e d .  None o f  t h e  g e e se  b an d ed  a s  g o s l in g s  i n  t h e  s tu d y  a r e a  w ere r e -  
t r a p p e d . T hese  r e t u r n s  i n d i c a t e  t h a t  young b i r d s  may move o u t o f  th e  s tu d y
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a r e a  d u r in g  th e  w in t e r  o r  b e fo r e  th e  end o f  t h e  b re e d in g  s e a so n  and  t h a t
young b i r d s  from  o th e r  a r e a s  may d r i f t  i n t o  th e  F la th e a d  V a lle y  and  r e ­
m ain  th e r e *
B ecause  th e  c o m p o s itio n  o f  th e  a d u l t  p o p u la t io n  p r e s e n t  i n  th e  
s tu d y  a r e a  d u r in g  t h e  b re e d in g  se a s o n  was n o t  c l e a r ,  no d e f i n i t e  c o n c lu s ­
io n s  a b o u t th e  e x te n t  o f  w in te r  m o r t a l i t y  i n  th e  l o c a l  p o p u la t io n  c o u ld  be 
d ra u n * I f  th e  e s t im a te d  h u n tin g  s e a so n  l o s s  from  th e  l o c a l  p o p u la t io n  
(388  g e e s e )  i s  s u b t r a c t e d  from  th e  t o t a l  p o p u la t io n  i n  th e  s tu d y  a r e a  a t  
t h e  end  o f  th e  1953 b re e d in g  s e a s o n  ( l , l i l 5  g e e s e ) ,  we c o n c lu d e  t h a t  a b o u t 
1 ,0 2 7  g e e se  w ere  l e f t  i n  th e  l o c a l  p o p u la t io n  a t  t h e  end o f  th e  1953 h u n t­
in g  seaso n »  D uring  th e  195U b re e d in g  se a s o n  1 ,0 7 5  g e e se  w ere c e n su se d  i n
th e  s tu d y  a r e a .  T h is  f i g u r e  i s  f a i r l y  c lo s e  t o  t h e  e s t im a te  o f  1 ,0 2 7  
g e e se  l e f t  a f t e r  th e  h u n tin g  s e a s o n , b u t  s in c e  f i g u r e s  a re  ap p ro x im a te  and 
th e  c o m p o s itio n  o f  th e  p o p u la t io n  u n c e r t a i n ,  no e s t im a te  o f  w in te r  m o rt­
a l i t y  i n  th e  l o c a l  p o p u la t io n  i s  p o s s i b l e .  I t  w ould  a p p e a r ,  how ever, t h a t  
w in te r  m o r t a l i t y  was r a t h e r  low*
SUMMARY OF PRODUCTIVITT AKD MORTALITY- 
STATUS OF THE POPULATION
I n  a  s h o r t  te r ra  s tu d y  su ch  a s  th e  p r e s e n t  o n e , no  c l e a r  p i c ­
t u r e  o f  p o p u la t io n  t r e n d s  c o u ld  be e s ta b l i s h e d *  D a ta  on p r o d u c t i v i t y  o f  
t h e  b re e d in g  p o p u la t io n  i n  th e  two y e a r s  o f  t h e  s tu d y  and on th e  n a tu r e  
and e x te n t  o f  m o r t a l i t y  f a c t o r s  d u r in g  t h e  p e r io d  have  b een  o b ta in e d #  The 
r o l e  o f  p o p u la t io n  s h i f t s  i n  d e te im in in g  t h e  num ber o f  b re e d in g  and  non­
b re e d in g  b i r d s  i n  th e  a r e a ,  and  th e  d e g re e  t o  w h ich  p r e s e n t  p r o d u c t i v i t y  
o f  th e  l o c a l  p o p u la t io n  c o n t r i b u t e s  t o  i t s  f u t u r e  p r o d u c t i v i t y  c an  o n ly  
be d e te rm in e d  th ro u g h  lo n g  te r ra  b an d in g  an d  n e s t in g  s tu d ie s *
P r o d u c t iv i t y
From th e  v iew  p o in t  o f  m anagem ent, p r o d u c t i v i t y  o f  th e  p o p u l­
a t i o n  m ust be  e v a lu a te d  i n  te rm s  o f  th e  num ber o f  h a r v e s ta b le  g e e se  p ro ­
duced each  y e a r*  I n  th e  p r e s e n t  s tu c ^  th e  num ber o f  young g e e se  re a c h in g  
th e  f l i g h t  s t a g e  i n  J u l y  was u se d  a s  a  m easu re  o f  a n n u a l p r o d u c t i v i t y  o f  
th e  F la th e a d  V a l l ^  g o o se  p o p u la t io n .
In  b o th  y e a r s  o f  th e  s tu d y  th e  p o t e n t i a l  p r o d u c t i v i t y  o f  th e  
p o p u la t io n  was c o n s id e r a b ly  h ig h e r  th a n  th e  a c t u a l  p r o d u c t iv i ty *  I n  1953 
th e r e  w ere 200 n e s t in g  p a i r s  i n  th e  a re a*  I f  e ac h  n e s t in g  p a i r  had 
h a tc h e d  an  a v e ra g e  c l u t c h  o f  5 ,5  eg g s and  r a i s e d  them  to  t h e  f l y i n g  a g e , 
a  t o t a l  o f  1 ,1 0 0  young w ould  have b een  p roduced*  A c tu a l  p r o d u c t i v i t y  a t  
th e  end o f  th e  b re e d in g  s e a s o n  was 6 3 0  young o r  a b o u t 57 p e r  c e n t  o f  th e  
p o te n t ia l*  A bout 300 o f  t h e  p o t e n t i a l  1 ,1 0 0  g o s l in g s  w ere l o s t  i n  th e  
n e s t  th ro u g h  d e s t r u c t i o n  o r  d e s e r t i o n  o f  e g g s , and  a b o u t 170 w ere  l o s t
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betw een  h a tc h in g  and a t ta in m e n t  o f  f l i g h t .  Each b re e d in g  p a i r  p ro d u ce d  
an a v e ra g e  o f  3 .1 6  h a r v e s ta b le  you n g .
In  1P$L^ 216 n e s t in g  p a i r s  p ro d u ce d  a  t o t a l  o f  $00 young a t  th e  
end o f  th e  b re e d in g  s e a s o n , o r  U2 p e r  c e n t  o f  a  p o t e n t i a l  p ro d u c t io n  o f  
1 ,1 9 0  you n g . O f th e s e  p o t e n t i a l  young , $90 w ere  l o s t  b e fo re  h a tc h in g  and 
100 a f t e r  h a tc h in g .  I n  19$U, e ach  n e s t in g  p a i r  p ro d u ce d  an  a v e ra g e  o f  
o f  2 .3 2  h a r v e s t  a b le  you n g .
C ra ig h e ad  and  C ra ig h e a d  (19Ü9) fo u n d  p r o d u c t i v i t y  on th e  Snake 
R iv e r  i n  Wyoming to  be  1 .2  young p e r  n e s t in g  p a i r .  K ossack  (19$0) r e ­
p o r t s  3 #5 and  U*6 g o s l in g s  p ro d u ce d  p e r  n e s t  u n d e r  r e fu g e  c o n d i t io n s  i n  
I l l i n o i s .  W ill ia m s  and  M a rs h a ll  (1938 ) fo u n d  3 .9  young p ro d u ce d  p e r  n e s t .  
T hese a u th o r s  o b ta in e d  no d a ta  on th e  num ber o f  young re a c h in g  th e  f l i g h t  
s t a g e ,  b u t  a l l  b e l i e v e d  g o s l in g  m o r t a l i t y  to  be  n e g l i g i b l e .  Hanson and 
S m ith  (19$0) e s t im a te  t h a t  t h e  a v e ra g e  a n n u a l p ro d u c t io n  p e r  p a i r  o f  
M is s i s s ip p i  V a lle y  g e e se  a v e ra g e s  2 .^ 8  t o  2 .8 b  g o s l in g s  o r  a b o u t $0 p e r  
c e n t  o f  th e  eg g s p ro d u c e d . P r o d u c t iv i t y  i n  t h e  F la th e a d  V a lle y  (3#16 
young p e r  p a i r  i n  1953 and  2 .3 2  young p e r  p a i r  i n  195b) c lo s e l y  a p p ro a c h ­
e s  t h i s  e s t im a te .
The m ost im p o r ta n t  f a c t o r s  l i m i t i n g  p r o d u c t i v i t y  a p p e a re d  to  be 
n e s t in g  f a i l u r e  due t o  d e s e r t i o n ,  p r e d a t io n ,  o r  a d v e rse  w e a th e r  c o n d i t io n s .  
F lo o d in g  and p o s s ib l y  crow ding  w ere  l e s s  im p o r ta n t  f a c t o r s ,  b u t  f lo o d in g  
has p o t e n t i a l i t i e s  o f  b e in g  c o n s id e r a b ly  g r e a t e r  i n  o th e r  y e a r s .  Lack o f  
p r e f e r r e d  n e s t in g  h a b i t a t  may l i m i t  p r o d u c t i v i t y  i n d i r e c t l y  by  re d u c in g  th e  
number o f  b re e d in g  b i r d s  u s in g  th e  a r e a .  G o s lin g  m o r t a l i t y  was o f  im p o r t­
ance a s  a  f a c t o r  l i m i t i n g  p r o d u c t i v i t y  o n ly  i n  a  few  a r e a s ,  n o ta b ly  th e  
E a s t  P o iso n  Bay a r e a .
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M o r ta l i t y
A p a r t from  th e  m o r t a l i t y  o f  eggs and  g o s l in g s  d u r in g  th e  b re e d ­
in g  season^  th e  o n ly  s i g n i f i c a n t  m o r t a l i t y  i n  th e  p o p u la t io n  o c c u r re d  d u r ­
in g  t h e  h u n tin g  seaso n #  O nly  f i v e  in s t a n c e s  o f  a d u l t  m o r t a l i t y  w ere  fo u n d  
d u r in g  th e  s p r in g  and summer. I t  i s  p ro b a b le  t h a t  a d u l t  m o r t a l i t y  d u r in g  
t h a t  p e r io d  was l e s s  th a n  one p e r  c e n t#
Band r e t u m s  in d i c a t e d  t h a t  a p p ro x im a te ly  p e r  c e n t  o f  th e  
l o c a l  p o p u la t io n  o r  388 g e e se  w ere k i l l e d  o r  c r ip p l e d  d u r in g  th e  1953 
h u n tin g  seaso n #  T h is  l e f t  a b o u t 1 ,0 2 $  g e e se  i n  th e  l o c a l  p o p u la t io n  a t  
th e  end o f  t h e  h u n tin g  season#
No a c c u ra te  e s t im a te  o f  w in te r  m o r t a l i t y  c o u ld  be  m ade, b u t
lo s s e s  d u r in g  t h i s  p e r io d  a p p e a re d  t o  be v e ry  low .
The t o t a l  a n n u a l m o r t a l i t y  i n  th e  F la th e a d  V a lle y  Goose p o p u la t io n
d u r in g  t h e  p e r io d  o f  th e  s tu d y  was p ro b a b ly  b e tw een  2$ and  30 p e r  c en t#  
Hanson and  S m ith  (1 9 5 0 ) e s t im a te d  the a v e ra g e  a n n u a l m o r t a l i t y  i n  t h e  H orse­
shoe  l a k e  f l o c k  i n  19U3-19U6 t o  be  a b o u t UO p e r  c e n t  due to  h u n tin g  l o s s e s  
a lone#  M o r t a l i t y  due t o  h u n tin g  i n  t h e  e n t i r e  M is s i s s ip p i  f ly w a y  p o p u la t ­
io n  th e y  e s t im a te d  t o  be  a b o u t 23 p e r  c e n t#  T hese a u th o r s  fo u n d  t h a t  th e  
heavy  h u n tin g  l o s s e s  com bined w i th  a  h ig h  d i f f e r e n t i a l  k i l l  o f  j u v e n i l e  
b i r d s  and o th e r  m o r t a l i t y  f a c t o r s  was more th a n  th e  p o p u la t io n  c o u ld  b e a r#  
D ata  i n d i c a t i n g  a  m arked d e c re a s e  i n  t h e  f ly w ay  p o p u la t io n  i n  th e  y e a r s  
1939*»19liU c a u se d  a u t h o r i t i e s  t o  c lo s e  t h e  f ly w ay  t o  h u n tin g  i n  19U6#
In  s p i t e  o f  w h a t a p p e a re d  t o  be  an  e x c e s s iv e  m o r t a l i t y  due t o  
h u n tin g  i n  t h e  M i s s i s s i p p i  f ly w a y  p o p u la t io n j  band  re c o v e ry  r a t e s  from  
g e ese  b an d ed  a t  H o rsesh o e  Lake w ere  o n ly  a b o u t 10 p e r  c e n t#  O th e r  w ork­
e r s  have fo u n d  t h a t  b an d  r e c o v e ry  r a t e s  o f  1$ t o  2$ p e r  c e n t  i n  p o p u l­
a t io n s  o f  G re a t  B a s in  Canada G eese may n o t i n d i c a t e  e x c e s s iv e  m o r ta l i ty *
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E ld e r  (19U ?) r e p o r t s  t h a t  t h e  band  re c o v e ry  r a t e  o v e r  a  f i v e  y e a r  p e r io d  
from  a  n o n -m ig ra to ry  p o p u la t io n  banded  i n  U tah was 26 p e r  c e n t#  Hanson 
and  S m ith  (1950 ) c i t e  u n p u b lis h e d  d a ta  from  O .S .W ill ia m s  o f  th e  U#S# F is h  
and W i l d l i f e  S e rv ic e  w hich  i n d ic a t e d  t h a t  th e  U tah  p o p u la t io n  c o u ld  show 
a  f i r s t - y e a r  re c o v e ry  ra te  o f  16 p e r  c e n t  and  an o v e r a l l  r e c o v e ry  r a t e  o f  
25 p e r  c e n t  and s t i l l  i n c r e a s e .  T hese a u th o r s  a ls o  q u o te  M o f f i t t  (1935 ) 
a s  b e in g  co n ce rn e d  o v e r  th e  f u t u r e  o f  a  C a l i f o r n i a  b re e d in g  f l o c k  when he 
o b ta in e d  a  f i r s t - y e a r  r e c o v e ry  r a t e  o f  1 1 .5  p e r  c e n t .  The f i r s t - y e a r  
re c o v e ry  r a t e  o f  a l l  g e e se  banded  i n  t h e  F la th e a d  V a l le y  i n  1953 was 2 0 .6  
p e r  c e n t .  The f i r s t - y e a r  re c o v e ry  r a t e  from  g e e se  banded  i n  t h e  P o iso n  
Bay segm ent o f  th e  F la th e a d  V a l le y  p o p u la t io n  was 3 3 .6  p e r  c e n t .  The num­
b e r  o f  g e e se  banded  i n  th e  s tu d y  a r e a  i n  1953 was n o t  s u f f i c i e n t  t o  le n d  
s t r o n g  s t a t i s t i c a l  r e l i a b i l i t y  t o  f i g u r e s  e s t im a te d  from  band  r e t u m s ,  b u t  
on th e  b a s i s  o f  f i r s t - y e a r  r e c o v e ry  r a t e s  i t  a p p e a rs  t h a t  h u n tin g  s e a s o n  
m o r t a l i t y  a p p ro a ch e s  th e  maximum a llo w a b le  i f  th e  p o p u la t io n  i s  t o  be 
m a in ta in e d  o r  in c r e a s e d .
S t a tu s  o f  th e  P o p u la t io n  
D a ta  from  one y e a r  o f  s tu d y  i n  t h e  F la th e a d  V a l le y  i n d i c a t e  t h a t  
a  s u r p lu s  o f  g e e se  was p ro d u ced  i n  th e  a r e a  fo l lo w in g  a heavy  h u n tin g  
s e a s o n  h a r v e s t .  I n  1953 a  p o p u la t io n  o f  800 g e e s e ,  c o n s i s t in g  o f  UOO 
b re e d in g  a d u l t s  and UOO n o n -b re e d in g  b i r d s ,  p ro d u ce d  a b o u t 630 h a r v e s t -  
a b le  y o u n g . T h is  p r o d u c t io n  r e p r e s e n te d  an in c r e a s e  o f  79 p e r  c e n t  o v e r  
t h e  o r i g i n a l  p o p u la t io n .  A f te r  e s t im a te d  h u n tin g  lo s s e s  and  o th e r  m o rt­
a l i t y  l o s s e s  w ere  d e d u c te d  t h e r e  w ere  s t i l l  1 ,0 0 0  o r  more g e e se  rem a in in g  
i n  th e  l o c a l  p o p u la t io n .  T hese f i g u r e s  i n d i c a t e  t h a t  betw een  th e  1953 
b re e d in g  s e a s o n  and th e  195U b re e d in g  se a so n  t h e r e  was an  o v e r a l l  i n c r e a s e
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i n  th e  p o p u la t io n  o f  more th a n  200 b i r d s  o r  an in c r e a s e  o f  2$ p e r  c e n t  o r  
more o v e r  th e  o r i g i n a l  p o p u la t io n  o f  800  b i r d s .
T hese f i g u r e s  do n o t  t a k e  i n t o  a c c o u n t th e  p o s s i b l i t y  t h a t  th e  
800  o r i g i n a l  b i r d s  may n o t  have in c lu d e d  th e  e n t i r e  r e s i d e n t  p o p u la t io n  
t h a t  s u rv iv e d  a f t e r  th e  1952 h u n tin g  s e a s o n . I t  i s  p o s s ib l e  t h a t  many o f  
th e  young t h a t  h a tc h e d  i n  th e  a r e a  i n  1952 and s u rv iv e d  th e  1952 h u n tin g  
se aso n  had  l e f t  th e  a r e a  e a r l y  i n  th e  1953 b re e d in g  s e a s o n . I f  t h i s  w ere  
t r u e  th e  p e r  c e n t  o f  in c r e a s e  i n  t h e  p o p u la t io n  d u r in g  1953 m ig h t be  much 
s m a l le r  th a n  th e  d a ta  i n d i c a t e .
Even i f  th e  a p p a re n t  i n c r e a s e  d u r in g  th e  p e r io d  was r e a l ,  t h e r e  
a re  i n d i c a t i o n s  t h a t  1953 m ig h t n o t  be  a  t y p i c a l  sam ple  o f  a n n u a l p ro d u c t­
i v i t y  and  m o r t a l i t y .  C om parison o f  p r o d u c t i v i t y  i n  th e  s tu d y  a r e a  i n  1953 
w ith  p r o d u c t i v i t y  i n  195L and w ith  p r o d u c t i v i t y  c i t e d  i n  o th e r  a r e a s ,  su g ­
g e s t s  t h a t  1953 may have been  an e x c e p t io n a l ly  p ro d u c t iv e  y e a r  and t h a t  
su ch  h ig h  p r o d u c t i v i t y  l e v e l s  c a n n o t be  e x p e c te d  e v e ry  y e a r .  T here  a r e  
a ls o  in d ic a t io n s  t h a t  h u n tin g  s e a so n  m o r t a l i t y  may have b een  u n u s u a l ly  low 
i n  1953* P r a c t i c a l l y  a l l  h u n te r s  in te r v ie w e d  f e l t  t h a t  th e y  had  n o t  h ad  a  
s u c c e s s f u l  h u n tin g  s e a so n  i n  th e  f a l l  o f  1953* The p o o r h u n te r  su c c e s s  
was a t t r i b u t e d  t o  th e  m ild  f a l l ,  t h e  l a c k  o f  movement o f  g e e se  o u t  o f  th e  
re fu g e  a re a s  to  f e e d ,  and  t h e  s c a r c i t y  o f  m ig ra n t g e e se  moving i n  and o u t 
o f  th e  a r e a .  I n  y e a r s  o f  h ig h e r  k i l l  m pst o f  th e  i n c r e a s e  may be i n  k i l l  
o f  m ig ra n t b i r d s ,  b u t  i t  i s  p ro b a b le  t h a t  i n  f a l l s  when fo o d  c o n d i t io n s  a re  
l e s s  f a v o r a b le  i n s i d e  th e  r e f u g e s  t h a t  t h e r e  i s  a l s o  a  h ig h e r  k i l l  o f  
l o c a l  b i r d s .
The 195U b r e e d in g  p o p u la t io n  (216 p a i r s )  shows a  s l i g h t  i n ­
c re a s e  o v e r  th e  1953 b re e d in g  p o p u la t io n  (200 p a i r s ) .  M ost o f  t h i s
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i n c r e a s e  was on th e  F la th e a d  R iv e r  w here  th e  num ber o f  b re e d in g  g e e se  
a p p a r e n t ly  in c r e a s e d  by  100 p e r  c e n t .  T here  was a  d e c re a s e  o f  a b o u t t e n  
p e r  c e n t  i n  th e  b re e d in g  p o p u la t io n  on th e  la k e  i n  195U* Most o f  th e  
d e c re a s e  o c c u r re d  i n  P o iso n  Bay a re a  i n  th e  n e s t in g  p o p u la t io n  u s in g  th e  
B ird  I s l a n d s  and th e  N arrow s I s l a n d s .  I t  i s  n o t  c e r t a i n  a t  p r e s e n t  
w h e th e r  t h e r e  i s  any movement o f  th e  l o c a l  b re e d in g  p o p u la t io n  be tw een  
n e s t in g  a re a s  o r  w h e th e r  any  s i g n i f i c a n t  p r o p o r t io n  o f  th e  l o c a l  b re e d in g  
p o p u la t io n  i s  r e c r u i t e d  from  g e e se  moving in to  th e  F la th e a d  V a lle y  from  
o th e r  a r e a s .  I f  t h e  n e s t in g  p o p u la t io n  i n  th e  e n t i r e  s tu d y  a r e a  and  i n  
th e  d i f f e r e n t  segm en ts o f  th e  s tu d y  a r e a  i s  d e r iv e d  l a r g e l y  from  young 
b i r d s  w hich  w ere  r e a r e d  i n  th e  same a r e a ,  th e n  th e  d e c re a s e d  b re e d in g  pop­
u l a t i o n  i n  th e  P o is o n  Bay a re a  may be  a r e s u l t  o f  th e  heavy  h u n tin g  p r e s ­
s u re  on t h a t  segm ent o f  th e  p o p u la t io n .
SUGGESTIONS FOR MANAGEMENT 
An a c c u ra te  p i c t u r e  o f  p o p u la t io n  t r e n d s  i n  th e  F la th e a d  V a l le y  
goose  p o p u la t io n  w i l l  be o b ta in e d  o n ly  b e  s t u d i e s  o f  p r o d u c t i v i t y ,  m o rt­
a l i t y ,  and band  r e t u m s  o v e r  a  p e r io d  o f  y e a r s .  P r e s e n t  d a ta  i n d i c a t e  
t h a t  th e  p o p u la t io n  i s  h o ld in g  i t s  own and p e rh a p s  in c r e a s in g  s l i g h t l y  
b u t  t h a t  s e a s o n s  o f  low p r o d u c t i v i t y  o r  heavy  h u n tin g  p r e s s u r e  m ig h t change 
t h i s  p i c t u r e  s i g n i f i c a n t l y .
H un ting  se a so n  m o r t a l i t y  a p p ro a ch in g  th e  d e s i r a b l e  maximum o f  
l o c a l l y  r e a r e d  b i r d s ,  e s p e c i a l l y  i n  th e  P a b lo -P o lso n  a r e a ,  i n d i c a t e s  t h a t  
i t  w ould be d e s i r a b l e  t o  m a in ta in  p r o d u c t i v i t y  a t  t h e  h ig h e s t  p o s s ib le  
l e v e l s  and to  manage h u n tin g  p r e s s u r e  so a s  t o  d i s t r i b u t e  th e  h a r v e s t  more 
e v e n ly  o v e r  th e  d i f f e r e n t  a re a -s e g m e n ts  o f  th e  l o c a l  p o p u la t io n  and  b e ­
tw een r e s i d e n t  and n o n - r e s id e n t  g e e s e .  Some in c r e a s e  i n  th e  h a r v e s t  o f  
l o c a l  b i r d s  m ig h t be a llo w a b le  i f  f u t u r e  s tu d i e s  i n d i c a t e  t h a t  th e  p o p u l­
a t i o n  c o n tin u e s  t o  g a in  i n  num bers .
M easures f o r  I n c r e a s in g  P r o d u c t iv i t y .  P r o d u c t iv i t y  m ig h t be 
in c r e a s e d  b y  in c r e a s in g  th e  n e s t in g  p o p u la t io n ,  by re d u c in g  n e s t in g  f a i l ­
u r e s ,  and by  re d u c in g  g o s l in g  m o r t a l i t y .
In  o r d e r  to  m a in ta in  th e  p r e s e n t  n e s t in g  p o p u la t io n ,  n e s t in g  
h a b i t a t  w h ich  i s  p r e s e n t l y  a v a i l a b l e  and  p r e f e r r e d  m ust be  p r e s e r v e d .  I f  
th e  n e s t in g  p o p u la t io n  i s  to  b e  in c r e a s e d  to  any  e x te n t  more d e s i r a b l e  
n e s t in g  lo c a t i o n s  s h o u ld  b e  p r o v id e d .  I n  1953 th e  S t a t e  F i s h  and Game 
D epartm en t p u rc h a se d  th e  l a r g e s t  o f  th e  B ird  I s l a n d s  i n  F la th e a d  Lake and 
a t  p r e s e n t  i s  c o n s id e r in g  th e  p u rc h a se  o f  o th e r ,  i s l a n d s  i n  th e  l a k e .  
P r o te c t io n  o f  th e s e  i s l a n d s  from  human d is tu ib a n ce  d u r in g  t h e  n e s t in g  p e r ­
io d  and from  l o s s  o f  t h e i r  n a t u r a l  c o v e r  i s  e s s e n t i a l  i f  t h e  b re e d in g  
p o p u la t io n  i n  t h a t  a r e a  i s  to  be m a in ta in e d .  D a ta  p r e s e n te d  i n  T ab le  U
79
80
(P age 17 ) i n d i c a t e  t h a t  th e  s m a l le r  i s l a n d s  a r e  th e  m ost v a lu a b le  a s  
n e s t in g  s a n c t u a r i e s .
New nest sites might be provided in the form of artificial 
islands, tree platforms, or rauskrat-marsh habitat. Artificial islands 
would not be feasible in the study area, as those locations where the 
water is shallow enough to make construction of such islands possible are 
dry during most of the breeding season. This is the situation which ex­
ists with the nesting islands constructed on Ninepipe Refuge.
Nesting platforms in trees were tried during the breeding
season, and observations indicate that they may be of considerable value. 
Observation of osprey and heron nests used by nesting geese in the study 
area were a help in placing artificial platforms in desirable sites.
These n e s t s  w ere a l l  l o c a te d  from  1$ t o  60 f e e t  h ig h  i n  t r e e s ,  had  good 
v i s i b i l i t y  o f  th e  su rro u n d in g  a r e a ,  w ere  no more th a n  a  few  y a rd s  from  
w a te r ,  and w ere r a t h e r  i s o l a t e d  from  human a c t i v i t y .
Possibilities for development of marsh habitat such as that 
widely used by  nesting geese in Utah and Oregon (Williams and Sooter, 1937) 
are limited in the study area. Such marshes are of greatest value to nest­
ing geese when muskrat lodges are available as nest bases. In the study 
area marsh areas at Dixon, Big Swamp, and the slough east of the delta at 
the north end of the lake are used by nesting geese and should be preserved. 
It is possible that desirable marsh habitat might be developed at the north 
end of the lake by impounding the backwater sloughs at high water.
Low productivity brought about by seasons of unusually severe 
weather could not be controlled, but reduction of nesting failure might 
be accomplished through reduction of desertion and predation due to other
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causes and in some years of flooding. Desertion caused by human disturb­
ance could be minimized by purchasing nesting islands and by posting 
heavily used nesting areas against trespassing and fishing during the 
breeding season. Control of crows on heavily infested nesting islands 
might reduce nesting failures due to predation. Whether losses due to 
crow predation are great enough to make intensive control desirable is 
questionable^ but experimental control in some of the nesting areas would 
aid in evaluating the importance of this predator.
Gosling mortality appears to be of great importance only in the 
East Poison Bay rearing area. Mortality in this area was attributed to 
the overland trek of many broods across Finley Point and to low water lev­
els on the brood grounds accompanied by increased vulnerability to mammal 
predators. There is probably no way to control the movement of broods 
over Finley Point, but if it were possible to bring the lake levels up to 
near maximum in early May instead of in June greater protection would be 
afforded young broods and gosling mortality in the East Poison Bay area 
and in other brood areas on the lake would probably be reduced. Control 
of mink and coyote in the Poison Bay area might be of some value in reduc­
ing gosling mortality. Coyotes were attracted to the vicinity of the 
rearing grounds in 19$h by refuse dumped in the area by a butcher shop*
This situation could easily be remedied.
Long term management plans should consider the preservation of 
brood rearing areas on the lake. Continued building and development along 
the lake shore may eventually destroy the value of these areas as essential 
feeding grounds for broods unless measures are taken to preserve them. Devel­
opment of some of these areas for brood-rearing purposes might be desirable.
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F lo o d in g  o f  n e s t s  on t h e  F la th e a d  R iv e r  c o u ld  be  p re v e n te d  i f  
h eav y  r e l e a s e s  o f  w a te r  a t  K e rr  Dam w ere  h e ld  o f f  u n t i l  a f t e r  May 25• 
D e lay in g  r e l e a s e s  o f  w a te r  from  th e  la k e  w ould  be b e n e f i c i a l  i n  r a i s i n g  
w a te r  l e v e l s  on th e  b ro o d  g rounds a t  an  e a r l i e r  d a te  a s  w e l l  a s  p r e v e n t ­
in g  th e  f lo o d in g  o f  l a t e  n e s t s  on th e  r iv e r #
M easures t o  I n c r e a s e  t h e  E f f i c ie n c y  o f  th e  H a rv es t#  Management 
d u r in g  th e  h u n tin g  se a so n  s h o u ld  be  aim ed a t  more even  d i s t r i b u t i o n  o f  
th e  k i l l  r a t h e r  th a n  a t  an o v e r a l l  in c r e a s e  o f  th e  h a rv e s t#  I t  w ou ld  be 
d e s i r a b l e  t o  re d u c e  th e  h u n tin g  p r e s s u r e  on b i r d s  i n  th e  P a b lo -P o ls o n  
f l i g h t #  I t  i s  d o u b t f u l  t h a t  t h e  h a b i t s  o f  t h i s  segm ent o f  t h e  p o p u la t io n  
c o u ld  be  c h an g ed , b u t  h u n te r  p r e s s u r e  m igh t be d i v e r t e d  from  t h i s  a r e a  b y  
e n c o u ra g in g  more g e n e r a l  movements o f  g e e se  o u t  o f  th e  r e f u g e s  i n  o th e r  
a re a s*
Such m ovements m igh t be b ro u g h t ab o u t b y  l i m i t i n g  th e  fo o d  su p ­
p ly  i n s i d e  th e  r e fu g e  and p ro v id in g  fo o d  s o u rc e s  o u t s id e  t h e  r e fu g e  a re a s #  
C o n tro l o f  fo o d  s u p p ly  i n s i d e  th e  r e fu g e  a r e a s  c o u ld  b e s t  b e  a c c o m p lish e d  
by m a n ip u la tin g  w a te r  l e v e l s  t o  c o v e r  th e  l a r g e  a r e a s  o f  d w arf s p ik e  ru s h  
on w hich  th e  g e e s e  f e e d  so  e x te n s iv e ly #  B ecause o f  th e  d r a i n  on w a te r  
s u p p l ie s  f o r  i r r i g a t i o n  d u r in g  l a t e  summer and  e a r l y  f a l l ,  m a in te n a n c e  o f  
h ig h  w a te r  l e v e l s  i n  th e  r e s e r v o i r s  d u r in g  t h e  h u n tin g  se a s o n  m ig h t n o t  b e  
p r a c t i c a b l e ,  . Some w a te r  i s  pumped from  th e  F la th e a d  R iv e r  i n to  P a b lo  
R e s e rv o ir  i n  th e  f a l l ,  when demands f o r  i r r i g a t i o n  a r e  o v e r ,  i n  o r d e r  t o  
c r e a te  b e t t e r  w a te r  c o n d i t io n s  f o r  m ig ra t in g  w a te rfo w l*  A f u r t h e r  r i s e  
in  f a l l  w a te r  l e v e l s  by  t h i s  m ethod m ig h t b r in g  a b o u t th e  d e s i r e d  r e s u l t s #  
I f  fo o d  s u p p l i e s  a r e  l i m i t e d  i n s i d e  t h e  r e fu g e  a r e a s ,  fo o d  
so u rc e s  o u t s id e  t h e  r e f u g e s  m ust b e  a s s u r e d  i n  o r d e r  to  h o ld  th e  g e e se  i n
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t h e  a re a *  In  o r d e r  to  p r e v e n t  damage t o  a g r i c u l t u r a l  c ro p s ,  e s p e c i a l l y  
w in t e r  w h ea t i n  th e  l a t e  f a l l ,  p u rc h a se  and management o f  f e e d in g  a r e a s  
n e a r  th e  r e fu g e s  by  th e  F is h  and Game D epartm en t m ig h t b e  d e s i r a b le *  Such 
a  p rogram  o f  la n d  p u rc h a se  and  developm en t h a s  b een  begun a ro u n d  N in e p ip e  
R efuge and sh o u ld  b r in g  r e s u l t s  i n  t h e  1?$L h u n tin g  s e a s o n .
I f  encouragem en t o f  movement o f  g e e s e  b y  th e s e  m ethods sh o u ld  
c au se  a  m arked in c r e a s e  i n  t h e  k i l l  o f  l o c a l  b i r d s  o r  c a u se  g e e se  to  move 
o u t  o f  t h e  a r e a  a l t o g e t h e r  d u r in g  t h e  h u n tin g  s e a s o n , m easures w ould have  
to  be  ta k e n  to  c o n t r o l  h u n tin g  p re s s u re *  T h is  m ig h t be  done b y  r e s t r i c t i n g  
h u n tin g  a r e a s ,  b y  r e g u la t in g  h u n tin g  h o u r s ,  o r  re d u c in g  bag l i m i t s .
SUMMARY
1 . An a re a  s tu d y  o f  a  l o c a l  p o p u la t io n  o f  Canada G eese  was 
c a r r i e d  on i n  th e  F la th e a d  V a l le y  o f  M ontana be tw een  J a n u a ry , 1 9 and 
J u l y ,  19?U« The s tu d y  a r e a  in c lu d e d  F la th e a d  L ake , th e  F la th e a d  V a l le y  
f o r  a  d i s t a n c e  o f  tw e n ty  m ile s  s o u th  o f  th e  l a k e ,  and th e  F la th e a d  R iv e r  
betw een  P o iso n  w here  th e  r i v e r  le a v e s  th e  l a k e ,  and P a r a d i s e ,  f i f t y  m ile s  
so u th w e s t o f  th e  l a k e .  The o b je c t iv e s  o f  th e  s tu d y  w ere  to  d e te rm in e  th e  
s t a t u s  o f  th e  p o p u la t io n  th ro u g h  q u a n t i t a t i v e  m easurem ent o f  p r o d u c t i v i t y  
and m o r t a l i t y ,  t o  d e te rm in e  w h a t f a c t o r s  c o n t r o l  p r o d u c t i v i t y  and m o r t-  
a l i t y ,  and t o  d e te rm in e  w h a t p r a c t i c e s  m ig h t be  d e s i r a b l e  i n  m anagem ent 
o f  th e  p o p u la t io n .
2 .  The b re e d in g  p o p u la t io n  was d e te rm in e d  th ro u g h  a e r i a l  c o u n ts  
and c o u n ts  from  t h e  g ro u n d  o r  from  a  b o a t .  In  1953 t h e r e  w ere  800 a d u l t  
g eese  i n  th e  s tu c ^  a r e a  d u r in g  th e  b re e d in g  s e a s o n , and  lj.00 o f  th e s e  w ere  
b re e d in g  b i r d s .  In  195U t h e r e  w ere  1 ,0 7 5  a d u l t  g e e se  i n  t h e  a r e a  d u r in g  
th e  b re e d in g  s e a s o n , U32  o f  w liich  w ere  b re e d in g  b i r d s .
3 .  N e s tin g  a c t i v i t y  i n  th e  s tu d y  a re a  began  e a r l y  i n  F e b ru a ry .
The f i r s t  eggs w ere l a i d  a b o u t M arch 10 and th e  l a s t  a b o u t A p r i l  2 $ . H a tch ­
in g  d a te s  e x te n d e d  from  A p r i l  15 to  May 2 5 .
1;. I n  1 9 5 3 , 225 nests  w ere l o c a te d  i n  t h e  s tu d y  a r e a .  In  195U,
25U n e s t s  w ere  l o c a t e d .  T h ere  was a  m arked in c r e a s e  i n  n e s t in g  on th e  
r i v e r  i n  195U b u t  a  s l i g h t  d e c re a s e  i n  n e s t in g  on th e  l a k e .
5# O ver 90 p e r  c e n t  o f  a l l  t h e  n e s t s  w ere  on i s l a n d s  i n  t h e  l a k e ,  
r i v e r ,  o r  N in e p ip e  R e s e rv o ir*  N e s ts  on th e  m a in lan d  w ere  i n  h e ro n  o r  o s p re y  
n e s t s ,  on c l i f f s  o r  p e n in s u la s ,  o r  on m u sk ra t h o u ses i n  m arshes*  S m a ll 
i s l a n d s  had a  much g r e a t e r  n e s t in g  d e n s i ty  p e r  a c r e  th a n  d id  l a r g e  i s l a n d s .
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6# N e s ts  w ere m ost commonly b u i l t  w i th in  30 f e e t  from  w a te r  
i n  open c o v e r  w i th  a  v iew  o f  su rro u n d in g  t e r r i t o r y ,  b u t  many n e s t s  on t h e  
i s l a n d s  i n  th e  la k e  w ere found  o v e r  100 f e e t  from  w a te r  o r  i n  d e n se  co v er*  
7* In  19 ^3 , 73 p e r  c e n t  o f  th e  225 n e s t s  w ere  s u c c e s s f u l ,  and  
i n  195U^ 5 l  p e r  c e n t  o f  th e  25U n e s t s  w ere s u c c e s s f u l*  The c h i e f  c a u se  o f  
n e s t in g  f a i l u r e  was d e s e r t i o n  due t o  in c le m e n t w e a th e r ,  human d i s t u r b a n c e ,  
o r  unknown f a c to r s *  P r e d a t io n  by  crow s was a l s o  an  im p o r ta n t  f a c t o r  c a u s ­
in g  f a i l u r e  o f  n e s ts *  The r e l a t i v e l y  lo w er n e s t in g  s u c c e s s  i n  195U was 
p ro b a b ly  due l a r g e l y  to  in c le m e n t w e a th e r  i n  t h e  e a r l y  p a r t  o f  th e  n e s t in g  
season*
8* I t  i s  e s t im a te d  t h a t  a b o u t 30 p e r  c e n t  o f  u n s u c c e s s f u l  p a i r s  
re n e s te d *  I f  n e s t in g  s u c c e s s  i s  m easured  i n  te rm s  o f  s u c c e s s f u l  b re e d in g  
p a i r s  r a t h e r  th a n  i n  te rm s  o f  s u c c e s s f u l  n e s t s ,  n e s t in g  s u c c e s s  w as 82*5 
p e r  c e n t  i n  1953 and 60*3  p e r  c e n t  i n  195k*
9* The mean c lu tc h  s i z e  d e te rm in e d  from  169 n e s t s  w as 5*55 eggs 
p e r  n e s t  i n  1953 and 5 * l5  eggs p e r  n e s t  d e te rm in e d  from  I 89  n e s t s  i n  195k* 
C om pleted c lu tc h e s  v a r ie d  from  2 eggs to  10 eggs*  A r e l a t i o n s h i p  w as 
fo u n d  betw een  c lu tc h  s i z e  and d a te  o f  l a y in g ,  n e s t in g  a r e a ,  ty p e  o f  n e s t in g  
c o v e r  u se d , and n e s t in g  su c c e ss*  T h is  r e l a t i o n s h i p  may e x p re s s  an age  
f a c to r *
10* In  b o th  y e a r s  o f  th e  s tu d y  o v e r  90 p e r  c e n t  o f  th e  eggs i n  
s u c c e s s f u l  n e s t s  h a tch ed *  A verage h a tc h  i n  119 s u c c e s s f u l  n e s t s  i n  1953 
was 5 * lk  young p e r  n e s t*  In  195k th e  a v e ra g e  h a tc h  i n  101 s u c c e s s f u l  n e s t s  
was k*6k young p e r  n e s t*  A verage h a tc h  i n  a l l  n e s t s  was 3*53 young p e r  
n e s t  i n  1953 and 2*22 young p e r  n e s t  i n  195k* I n  1953 a t o t a l  o f  ab o u t 
796  g o s l in g s  w ere  h a tc h e d  i n  th e  s tu d y  a r e a ,  and  i n  195k a t o t a l  o f  a b o u t 
59k young w ere  h a tch ed *
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H o  In  o r d e r  t o  fo l lo w  b ro o d  movements a f t e r  h a tc h in g ,  eggs i n  
many* n e s t s  on th e  la k e  w ere i n j e c t e d  w ith  dye w h ich  c o lo r -m a rk e d  t h e  young* 
The dye i n j e c t i o n  had no s i g n i f i c a n t  e f f e c t  on n e s t in g  s u c c e s s  b u t  d i d  
cau se  a  s l i g h t  in c r e a s e  in  embryo m o r ta l i ty *
12* On th e  l a k e ,  b ro o d s  l e f t  t h e  n e s t  a b o u t U8 h o u rs  a f t e r  
h a tc h in g  and t r a v e l e d  2 t o  10 m ile s  to  r e a c h  b ro o d  r e a r in g  a r e a s  i n  s h a l ­
low p a r t s  o f  th e  la k e  w here a q u a t ic  v e g e t a t i o n  o r  p a s tu r e  g r a s s  was a v a i l ­
a b le  f o r  food*
13* T here  was a te n d e n c y  f o r  b ro o d s  t o  com bine on crow ded  b ro o d  
r e a r in g  a r e a s ,  and i n  some o f  th e s e  a r e a s  a v e ra g e  b ro o d  s i z e  i n c r e a s e d  b y  
a s  much a s  7? p e r  c e n t  d u r in g  th e  b ro o d  p e r io d *  *
Hi* G o slin g  m o r t a l i t y  was d e te rm in e d  by  com paring  num ber o f  young 
h a tc h e d  w ith  num ber o f  young re a c h in g  th e  f l i g h t  s ta g e *  G o s lin g  m o r t a l i t y  
on th e  la k e  was betw een  20 and 2$ p e r  c e n t  i n  b o th  y e a r s  o f  t h e  s tu d y *  On 
th e  r i v e r  m o r t a l i t y  was l e s s  th a n  10 p e r  c e n t ,  and  t h e r e  w as no d e t e c t a b l e  
m o r t a l i t y  on N in e p ip e  Refuge* Most o f  th e  m o r t a l i t y  on t h e  l a k e  o c c u r r e d  
i n  E a s t  P o iso n  Bay and was a s c r ib e d  to  low  w a te r  l e v e l s  m aking b ro o d s  ■vul­
n e ra b le  t o  mink and c o y o te  p r e d a t io n ,  and  to  t h e  h a b i t  o f  many g e e s e  o f  
le a d in g  t h e i r  b ro o d s  a c r o s s  F in le y  P o in t  t o  r e a c h  th e  r e a r i n g  g rounds*  In  
1953 , 6 3U young re a c h e d  th e  f l i g h t  s t a g e  i n  J u l y ,  and 195U, U96 young 
re a c h e d  t h e  f l i g h t  s ta g e *
l5 *  I n  th e  summer o f  1953 , 208 g e e se  w ere  t r a p p e d  and  b an d ed  i n  
th e  s tu d y  a re a *  Of th o s e  g e e se  t r a p p e d ,  I I 6  w ere  young t h a t  c o u ld  n o t  y e t  
f l y  and  92  w ere  a d u l t  g eeae  u n d e rg o in g  th e  a n n u a l m o lt*
1 6 * A f te r  th e  m o lt and b e fo re  th e  h u n tin g  s e a s o n , p r a c t i c a l l y  a l l  
o f  th e  l o c a l  g e e se  w ere  c o n c e n tr a te d  on N in e p ip e  and  P a b lo  R efu g es*  An
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in c r e a s e  i n  th e  p o p u la t io n  i n  th e  a re a  d u r in g  t h a t  p e r io d  i n d i c a t e d  move­
m ent o f  g e e se  in to  th e  s tu d y  a re a  from  o th e r  re g io n s *
17# The 19^3 h u n tin g  s e a so n  e x te n d e d  from  O c to b e r  10 t o  D ecem ber 
6* A e r ia l  c e n su se s  made a t  t h r e e  week i n t e r v a l s  show ed t h a t  an  a v e ra g e  o f  
3 ,0 8 0  g e ese  w ere p r e s e n t  i n  th e  s tu d y  a r e a  d u r in g  t h a t  p e r io d *
1 8 * The h u n te r  k i l l  was c l o s e l y  r e l a t e d  to  t h e  num ber o f  b i r d s  
moving o f f  th e  re fu g e  a re a s  each  d a y . Movements c o n s i s t e d  o f  f e e d in g  
f l i g h t s ,  f l i g h t s  betw een l o c a l  w a te r  a r e a s ,  and  m ig r a to r y  f l i g h t s *  A g ro u p  
o f  l o c a l  b i r d s  w hich  moved r e g u l a r ly  be tw een  P a b lo  R efu g e  and  P o is o n  Bay 
s u f f e r e d  h e a v ie r  h u n tin g  l o s s e s  th a n  any  o th e r  segm en t o f  t h e  p o p u la t io n *  
1 9 * The d i s t r i b u t i o n  o f  h u n tin g  p r e s s u r e  w as c o n t r o l l e d  t o  a  
la r g e  e x te n t  b y  th e  d a i l y  movements o f  th e  g e ese *  The m ovem ents o f  t h e  
g eese  w ere i n  t u r n  in f lu e n c e d  by  h u n tin g  p r e s s u re *  On w eekends when th e  
g eese  w ere moving t h e r e  w ere  som etim es o v e r  200 h u n te r s  i n  th e  f i e l d *
20* An a v e rag e  o f  ab o u t 1*1$ g e e se  w ere  b ag g ed  b y  e a c h  o f  322 
h u n te r s  d u r in g  th e  s e a s o n . I n te n s iv e  h u n te r s  b ag g ed  more g e e s e  p e r  h u n t ­
e r  and s p e n t  fe w e r  h o u rs  p e r  goose  bagged  th a n  d id  o c c a s io n a l  h u n te r s *
21* A t o t a l  o f  365  g e e se  w ere  b agged  by  h u n te r s  i n  t h e  s tu d y  
a r e a ,  and a  c r ip p l in g  l o s s  o f  ab o u t 33 p e r  c e n t  o f  th e  h u n te r  bag  w as e s t ­
im ated*  A t o t a l  o f  li.8$ g e e se  w ere  k i l l e d  o r  c r ip p l e d  i n  t h e  a r e a  d u r in g  
th e  h u n tin g  s e a s o n . Band r e t u m s  in d i c a t e d  t h a t  ab o u t 388  o f  t h e s e  o r  
80  p e r  c e n t  w ere  from  th e  l o c a l  p o p u la tio n *
22* Checks o f  I I 8 g e ese  i n  h u n te rs*  b ag s i n d i c a t e d  t h a t  a b o u t 
56 p e r  c e n t  o f  th e  g e e se  bagged w ere  j u v e n i l e s  and a b o u t UU p e r  c e n t  w e re  
b re e d in g  o r  n o n -b re e d in g  a d u lts *
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2 3 . The f i r s t  y e a r  re c o v e ry  r a t e  o f  bands fro m  t h e  l o c a l  pop­
u l a t i o n  was 2 0 .6  p e r  c e n t .  T here  was a  3 3 .6  p e r  c e n t  r e c o v e r y  r a t e  fro m  
g e e se  banded  i n  th e  P o iso n  Bay a r e a .  T hese h ig h  re c o v e ry  r a t e s  i n d i c a t e  
t h a t  th e  k i l l  o f  l o c a l  g e e s e , e s p e c i a l l y  i n  t h e  P o is o n  a r e a ,  may b e  c lo s e  
t o  a  d e s i r a b l e  maximum.
2 li. Many o f  th e  l o c a l  g e e se  a p p a r e n t ly  re m a in e d  i n  t h e  s tu d y  a r e a  
d u rin g  th e  w in te r .  The number o f  l o c a l  and  f o r e i g n  b i r d s  i n  t h e  w i n t e r  
p o p u la tio n  and i n  th e  s p r in g  b re e d in g  p o p u la t io n  w as n o t  d e f i n i t e l y  d e t e r ­
m ined, and w in te r  l o s s e s  from  th e  l o c a l  p o p u la t io n  c o u ld  n o t  t h e r e f o r e  
be a c c u ra te ly  a s c e r t a in e d .  W in te r  l o s s e s  a p p e a re d  t o  be  lo w , h o w e v e r.
2 ? . The d a ta  o b ta in e d  i n d i c a t e  t h a t  t h e  F la th e a d  V a l le y  g o o se  
p o p u la tio n  i s  h o ld in g  i t s  own o r  in c r e a s in g  s l i g h t l y .  The t r u e  s t a t u s  o f  
th e  p o p u la t io n  can  b e  d e te rm in e d  o n ly  b y  s t u d i e s  o f  p r o d u c t i v i t y ,  m o r t a l i t y ,  
and band r e tu m s  o v e r  a  p e r io d  o f  y e a r s .  In  t h e  m eantim e m anagem ent s h o u ld  
be aim ed a t  k eep in g  p r o d u c t i v i t y  a t  th e  h i g h e s t  p o s s i b l e  l e v e l s  and  b r i n g ­
in g  ab o u t a  more even d i s t r i b u t i o n  o f  th e  k i l l  d u r in g  t h e  h u n t in g  s e a s o n .
2 6 . S p e c i f i c  management recom m end#tions f o r  t h e  s tu d y  a r e a  w e re
made.
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